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Att. No. 1: Chapter 12 of the handbook on the T-54 tank described in
referenced reports. The chaptér is entitled "A Bummary
of Tank Technical Maingenance Tasks," and consists of
sections one to four, which deal with quick inspection and
technical servicing procedures. There are 12 pages of text
in all.

Att. No. 2: An untitled collection of “figures numbered . consecutively
from 1 to 35. Three unnumbered figures are included; figures
numbered L4, 12, 23, 25, 26, 27, and 34 are not included.
The figures pertain to various operating systems of the tank,
including the heating, cooling, fuel, lubricating, transmission,
communications, and fire fighting systems. The "main electrical
equipment plan" is included among the unnumbered figures.

Att. No. 3: Document "D", which is entitled "Brief Instruction on Operating
Tanks." It has eight sections which deal with engine operatfons
tank maintenance under normal and under winter conditions
maintenance of fire fighting equipment and of hydraulic shock
absorbers; structure,use,and maintenance of electric drive
EPV-4: adjustment oF driving gear; and operating arrangements
and instructions both on armament and on the engine. 1In
translated form the document is 67 pages long.

Att. No. 4: Document "H" which is entitled "Instructions for Using the
Diving Suit TU-1," and consists of two bages of text and a 50X1-HUM
drawing of the suit,
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Sec. 4. The quick Inspection,

CHAPTER 12 - A SUMMRY QP TANK TEGE:IGAL MAINTENANCE TMKS 50x1-HUM

50X1-HUM

The .quick Inspection i carried out before the tank lecaves the.tank park and

during short haltas on the road.

(a) Before Departure

It is 3one to check the vehicle's reed worthiness,

g

TACK

T e

"

CHECKE

that the tank is filled up with diesel
fuel, oil water and coolant.

t.,.at the hatch covers an: the plug in
tt.e floor of tre tank are fittea
properl;.

t:at the space pasts Vit and other
equ’ wert nn the cutaice of the taix
are ;roperly “illed and secirely
Pastenen (e.v. i1al tanks,tar.aviiae,
spare track liuks, towirg nawser,
and other acceasories,

t..at the ui elevatin | pear and
turret traverse mecianisi nre
functioning correctly,

the working of tne electrical riring
;ear both tor the main armament and
the co-axial k.G see that the
clamps are servicealle,

e conuiti n of tre sights and e
otner ohse:~ation ..stiwents,

tiat tre covers rratecting irstruments,
aLSem,_ics al . SUL=asscilies are

seQure,

that tie amu.. L o cade 1s correcis
Lot the amamition s serviceable
anc correctly stowe i,

set G Ller=coor
feck also the

trat the sircless
s7atem n.e Forling,

curzer cail)

the lix ts - internal and exterrzal

start un tie en,ine an. cuaeck its
pertcrmarce at ¢ .i'ferert speeds
{low, meuium, and ast rumning,s
o.eci te controlss ct ec:: 1'or
leaks,

jirsel Tuels
0.1 M -6t
coolant,

- ECT

TSTHUCTIONS

The air supply valve must
be fully closed; the
Tiller cap must be securely
fastensad,

The small hatch underneath
the re-~-heater exhaust pipe
must he fully closed,

11 necessary secure spare
parts wnd stores,

i uecessary, clean object
lensey,

worrect otowa ¢ of amaiitio:

Lroessartinl,

l.et .et o overat.ional
rreovency; insert carts
tlock (erystal | on
operational (reveucy and
regerve ite ‘tenc:y <heck
intermal wnc exter:al
comrrunications,

S0 tnis vy switehdng thel.
on anc oft,

cefore sturting up actuate
tile electric oil puwp. In

cold weatner wnrm the en,ine
witl: the pre-heater,

/Check
50X1-HUM
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NS TRUCTIONS

Check the state of the batteries and
resistance of the cirouit by means of
a voltarmeter.

Check the steering mechanism and the
devise for opening the engine louvres,

Steering levers should
move freely,

(b) Luring Short Halts

Check that there are no fuel, oil or
coolant leaks from the engime or oil
leaks from the transmissiom,.

Externally, check for possible leaks
from the steering clutch case, for
signs of undue wear on the road wheels
and driving sprockets; also fer
leakages from the shock absoriers.

Check that spare parts and stores
are secure,

Check the track tensiony if necessary
adjust,

To do this the (water)
radiator should be raised.

Traoce leaks and eliminate,

SBCHuT
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_ Technical Servieing No, 1 is ocarried ocut each time the wehicle returns from
a Tun ixrespective of the number of kilemetres covered, Alternatively it should
be performed after each 100 or 150 kms, The object of sewvicing is to prepare the
tank for future use by carrying out the tasks as set ocut in the servicing schedule,

TASK T%ﬁ%@ TS TRUCTIONS
Top up tank with fuel, oil and viesel fuels when £illing the radiator
coolant, 0il KT-16Pg with anti-freeze the two
ooolant, top rows of radiators must

be uncovered, so that the
liquid can be seen entering
the radiator reck,

Wrern £illing up with water,
the water level should
reach up to the commencenent
of the threads in the neck
of the radiator,

Clean out the holes in the fuel -
tank filler caps., When the tank -
has been operating in dust-cloud
conditions wash the caps (anc
their float mechanisms) with
Ciesel fuel; also remove mter
radiator filler caps and remove
dust and dirt by weshing with

water.

Wash the tenk down;  check for | -

damage - have defects put right.

Check that all hatch covers close - The tension may te tested
propearly, that the plug in the 7ith a haumer.

base of the tank is firm in its
seating and particularly that
there is the right amount of
tension on the bolt secwrirg the
hatch covers of the emergency

cxit.

Checl: the spare parts, stores and - If necessary tighiten
fuel tanks for state and securirg straps,
security.

Chcck stowage of ammnrdition and
ammunition trays,

Tracks and Suspension

Examire the tracks, look for
def'ects in the tracks and track - -
pins; if necessary correct
track tensicn,

when, as the result of wear, it is no longer possible tc talle up slack in the
tracks by means o the track tensioncr, ore link should be removerd from each tack.
Whern three links have heen removed froim each track change the left sprocket rounu
with the right ore and renew all track pis, «fter this, remove more links, but
when six of seven links have beer. removeé an. :urther tightening is impossitle,
charge the tracks,

50X1-HUM
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Check that tiwre cre no oil leaks firom
the labyrinth formaticn covers, (fluid
seal preventing leakape of fluid
between moving parts), or from the
armoured hub—covers of tre read vheels
or idler wheelsj check also there is
no escape of fluid frem the shock
absorberﬂ.

Engine Corpartrent

lLemove dust and dirt and examine
for defects,

Examine the ergine and the various
engine components for oil and coclant
lecks; ray particular attention to
joints and unions,

Check that the arrows coincide
which show whether or not the broke
bands on the transmission breles are
properly adjusted.

At the sare time enoure thot
grease nipples are clean
and not "clogged”.

llerove any foreign bodies.

chould an 0il leak be f'‘ound
in any asseuwbdly, check the
0il level and thiere
rniececsary t0p 1y
tre favlt,

The arrowvs will coincide
vwhen tne brake btends bear
evenly apainst the surfece
of the brake drurs.
Ceymdosible crror between
tiie arroas is 3 mos,

rectify

vhen the tank .5 Leirg driven in extreicely dusty conditions and it is found

that greater cffort is reeued to move the epicyclic ;eaxr levers and

wash out the couplings end veedle bearin
fuel, Do not oil tie couplings after v

Jewr box,

gs of the stearing mechanism with Giegel

ashing out.

Clecan out air cleancr.

See section: ~"Maintenance
ot the air supply system".

Pightirg Compartwert
Clean the compartrient of dust and 0il
dirt. Check easc of openiny ~n¢ Taiatin=-201

clesing an'. fit of turret .atencs
of the driver-iechanic, corg.ondor
end loader, and the latches cnd
clamps on them,

If necessary clean and oil
the copening devices,

In conditions of high terperature
coviarea with a thin lgyer of gun oil.

anu w'sty air the closing jevices should be

Check ease of turning of the
turret (the horizontol laying
handwheel of the gun) using e
hard or electrical geer, and !
ease of turning of the vertical
laying handwheel of the gun,

1

[ S

Cil Teciat-n-~201 alf‘ twaet turns sticfrly,
siesel cil,

wash out the turret bearing
race: if handwheels e
otiff, clean wash out ond
0il the teeth of the
driving gears of the
elevating and traversing
nechanisms and the
elevating arc.

SECHIT
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“the are with a thin layer of gun oil.

In het temparetures and dusty conditions cover the teeth of the gears and

50X1-HUM

Clean dust er mud the ocontact
device' on the oomander's hatch anc
the oontact device of the turret
traverse mechanism,

Check ease of turpring ef the wertical
laying handwheel of the DBIK .G,

011 Tsiatim
201 oxr UMM
oil,

Diesel fuel.

In very dusty conditions
clean with a reag the
contact rings and brushes
of the commander's hatch
anc turret traverse
mechanism contact device,

If tight, clean the teeth
of the gear and arc on the
cradle with a rag soaked
in diesel oil: then oil
up.

In hot temperatures and dqusty conditions cover the

arc on the cradle with a thin layer of

gun oil,

teeth oi tne gear anu the

Check:

- Operation of the electrical
firing mecl.anism of the gun and
MGg; ensure first that the guu
and UGs are unloaded, and having
cocked the striker mechanisa and
the AAGs, fire the gun and AGs
by pressure on the sppropriate
firing button,

= Condition and firmness of
sights and observation instru-
ments.,

-~ COperation of lighting systems
for the sight scales and tank
interior, and turret and hull
fans,

On completion of a move with wun-
covered gun barrel, check chamber
and bore of the gun and also the
. condition of the MG armament.

If necessary clean and oil
the zun and MGs,

In hot temperatures and
dust clean the firing
buttons of the co-exdial MG
using an air spray,

If rnecessary cleen the
gasses,

vheck by switching on,

criver'

Clean out the drivert's
compartment.

Check:

-~ air pressure in the cylincers,
and ensure that there are no
leaks from the compressed air
starter system,

8 Compartment

if air pressre in sumer
is less than 45 kg/cm® or in
wirter less than 65 kg/cm<,
charge the cylinders ¢o

170 kg/cm®.

Translator's hote. 1, This would scem
as described in the Centurion iarmal,

to correcpon -

to a rotary Lase junction

50X1-HUM
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- ease of opening and closing of the
louvres, by moving the levers froa the

fully clooed to the fully open
position and baclk,

- operation of the warning lamps and

alarm horn of the fire-fishting
system, by pressing the laump test
button on the wa.ning board,

- external signal (?) and internal
lighting arrangements, and also
operation of the head lights and
side lights.

Remove the wriver's episcopes from
their seatings, and if necessary
clean them: clean the surfaces
of the ceatings of duct or mud and
lightly oil.

Check bettery clawps on the recks
and leads 10 output terminals
{exterually), Clesn teminnls of
mic¢ and lightly oil,

If whern moviiy: the engine coes reot
work pormally, "rev up" and test the
operation of the engine by ear s1d
with inctruments at diffecert
c¢ngine speeds. Remedy any Coults,

0il US (solidol)
or oil i'=-16P,

Summeri! gun oili
or solidol:
wintexr hall’ and
halt mixture

of’ sun o0il and
1 T=14P,

Inuuam':irl
vaceline or
soliacl,

If hinges stick, correct
and oil the hinges,

The lomps ghould light
up and the horn sound.

Before testing, cleen
the external narts of
the head 1lirhts anrd gidac
liphts of aust: clean
the glasces without
removing them. The
external s.iguwl must nog
be cleaned by a jet of
water under precoire,

In hot terperatires and
extrene cust <o not oil
the episcopes or seating
of ter clesning,

In surmer, at torpera-
tuxres of more thaon

+ 30°C - every 5-€ nys,
and otherwice every
10-15 days, check level
of electrolyte, ensure
there are no lcaks, and
check degree of charge
by Gensity of the
clectrolyte anc if
recessary with a henvy
< ischarse battery ccll
taster,

ihen tre crank chaft ic
turned by the starter,
the soltormoter shovld
record a tensicn of
17=13 vol*s,

When leaving the tank, switch off 211 eloct.g

cut-of'f switch,

I the tank hes to be lel't ctarcing o

tag on the fuel aistritution vox.

£y

SLd apeal

oL tuor L hours,

atus and the bettery

chan_c¢ rouné the
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Seo. 3. Isgimicsl Servieing e, 2, = - ' - -50X1-HUM

IodmimlSurdoingNo.Ziaou‘riqdmtnery1w0hl. in order tao chsck the
bochnimlcmdltioncrthetmkandtomeitrermmmung the
rolluingaohndxm:lrou'riodout.

148K - To0L> G INSTRUCTIGNS
MATELTALS REQUIKED
Carry out all tasks as laid down in Technidal Servicing No, 1, and in

addition: -

Check: ~

- gpare parts kit in the tank, and its -

fastenings,

- tightness of bolts on the removable - If necessary tighten

part of the engine compartment hatch, the bolts and change
any cross—~threa.ed
ones,

Tracks and Suspension

Oheck:

- tightness of bolts on the idlers, - Carry out the check

road wheel brackets, driving sprockets by knocking off the

and hydraulic sliock absorbers, and nuts with a hasmer so

also tastenings of the final drive that access may be

covers to the hull, obtained without dis-
mantling sub-assemblie:

~ tightness of bolts attaching ho play can be

driving sprockets to the driving allowed,

shafts of the final rive,

Condition of the rubber tyres on
the bogey whreels, - -

tngine Compartment

Change the oil in the cngine 0il MT-16P In hot Guaty weather
lubrication system, when changing the oil
wash out the system
with hot oil }4T-16P,

Wash out:

- the inlet rilter of the Lieae) 0il,

oil tauk,

- the cil filter Diesel 0il, Change cardboard

RIMAF<STL filter elements every
2000 kam,

~ ihe "rough rilter" for the

fuel.

- the gauze an:i operungs in the After washing out,

delivery tuhe of tie fuel pump, wipe dry.

Check:

firuness anc ~onditicn of Carry out check withou*
exhaust manitolds and tubes and dismantling sub-
their connections {c each otler, assemblics,

50X1-HUM
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- firmmegs of control instruments

bolts,

condition of the fons and theix
levers, firmess and split-pina of the
fan bolts, toothed couplings, casingg

ana lever »ins,

~ condition and {irrness of toothed -

couplings joining gear boxco and
epicyclic cteering geaxs,

- connections of the speedometer

flexible tubing,

~-condition of the transfer gears, of -

the connecting toothed couplings and

firsmess of the bolts.

- firimess of storter and starter

leada,

= condition of the braoke bands of the

epicyclic steering gecars and their -

ball and svcket Jjoints, and also
clearance between the brake bands and

the drums,.

0il: -~

- hub bearings of the fan,

- the ball bearings of the clutch
releace unit of the main clutch and
the operating clutches of the
epicyclic steering peor.

~ vertical shaf't of the pear box

linkage,

Check the lewvel of oil in the
transfer gear case anda the gear
boxes if nececsary top=up.

0il UT (konstalin)

0il UT (konstalin)

0il UT (konstalin)

0il MT-16P

do not strip ocub-
assemblics,.

do not strip sube-
asgemblies,

clearance should be
from 0,8 - 2,5 rua:
if nececssary adjust.

Ada 100-150 gms,

4dd 75-100 grams to
each point, ‘hen
tank is operating in
locss dust regions,
0il every 250-300 lm,

Add 75-100 groms,

lormal oil level in
the transf'er geor cace
is the upper mark on
the dipstick by the
letter 'G' - in the
rear boxes, by the
lettexr 'K'.

0il in the gear boxes, transfer pgear case, and the epicyclic steering sears
is changed every LO0O loa or vhen tue sub-assemblies are stripped.

Check firrmess

of the pre-heater boiler,

After every 50 hours working of the pre-heater, clean the boiler of combustion
procucts and add 20-30 grams of oil TSIATIM-201 to the reductor housing. 1In
winter, when the pre<hcator is in use, periodically oil the socket of the casiry
into vhich the axle of the hund=Grive gear fits, with TSIATT-201 (UM or US).
Clean out the boiler without rermoving it from its seating.

— Check anti-freeze

(specific gravity, percentage of
ethylene glycol to water)

SBCIT
——l
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Pighting Compartment

Cheok:
- Turret Clamp,

- Ease of turning of commandert's
cupola on its dball support and
the hatch hinges.

- firmness of MG mounting on the
swivel mount, eat: of turming and
vertical laying hand-wheel of the
ISkK MG,

~ radio set mounts and intercon
system lead connections: operation
of sets and intercen,

Diesel o0il,
TSIATIM-201,

Diesel oil,
TSIATIN-201,

If stiff, wash out and
oil,

If still (eithexr swivel
or handwheel), clean
wash out and cil the
swivel or teeth of the
gear and arc on the
cradle,

If necessary, tighten
connections,

When servicing has been completed, tidy up the

parts kits,

'€ SECRET ..

compar tments an replace spare

50X1-HUM
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SECRET .
Sec. 4. Technical Scervicing No, 3.

This is coxrried cut evefy 20C0 Jm with a view to chiccling the tecknical
condition of the tank ard proparing it for further rumning, The following tasks
are carried cut:-

A1l tasks as set cut in Technical Servicing No. 2, plus the following: -

Inspect and if nccessary clean and Parafin, oil -
0il tke catches of the towing hooks MT-16P, oil US
and the locks, hinges and articulated ] (solidel)

couplings of the hatches.

Tracks and Suspension

Check road wheel brackcts, bracket - By visual external
supports, shock absorbers, track ingpection,
tensioncrs, and labyrinth packings
of the bogey wheels and idlers,

Tightening the nut on the rod of the mshroom head of the chock absorber is
carried out by screwing up until all clearances between the rating members have
been removed: then make one more turn and insert split-pins,

Check the joint pins and bushes ! . If sipificantly worn,
of the hydraulic shock-absorber - replace,

linkage, ‘

0il the sleeves of the road wheel 0il Us 0:1 (90C=150 mrams)
bracket axles, (s0lidol) should te inserted in

the apertures in the
btrackets of the rocad
wheel brackets,

Add oil to the bearings of the 0il US
bogey wheels., (s0lidol)

Changing the oil in the bogey wheels, idlexrs and track tencioners, ana also
lubrication of the rollers in the road wheel bracket supioris, is corried out
every LOOO ku or when these sub-assemblies are Gismantlec,

]
Engine Corpartment
Check the pressure rclief valve lerove jamming by a
and ease of movement of the - loterel ddsplacement of
valve plunger in its seating, the ulunger and wasling
o't oi the valve \not
! Adcmentled) in kot water,
If thdse is irmossible,
r-nlece tae vhole velve
cgsembly,
Crange the cardboard filter - -
element of the oil-filter,
‘ash out the fine fiel filter, lLiiesel fuel, -
Check level of o0il in the tvel 0il MT-16P, Change tle o0il every
purp regulator housing, L0000 kum,
Pour 20-30 grams into the casing 0il ¥T-16P, Peur tie oil, and
of the speedometer cablec, carefi:1ly tighten the nut
! on the Tlexible
§ spee. ormeter ceble,
' "
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Check end face and redipl clearanse .
between the teetl of the atarter gear - Petween the ends of
and the tgothiag of the main clutoh, the tecth should be

' ’ L5 mm, and radial
clearsnce between the
sides of the teeth -
0,8 - 1 rm,

In extremely dusty conditions, clean the commtator and brusheholder of the
etarter whenever it is removed, but not less than every 2000 im,

Chieck wagnitude of moment of slinping Ir the friction plates

of the Tan clutch (cluteh shou:ld slip - cre worn to a tiicimect

at a monent of :ot: tion of 18 to £0 of 1 7z or less, chon -

kilograc/meres, the Ariving ;lute of
tie fon clvtck.,

insure that oil is not leaking from - External inspection:

the joint of' the final driwve housing knock the nute ana

Ju. alony the shart packings, and a2lsof bolts with ¢ hanme:

check the tastenings of tue final or where accessitle

rive to the ull, use a snharJier,

£dd to the final cdrives, which ave T IATT-208

filled with TSIATI}N 2C7, .5 kg each.

Chari.ing oil T2 IATDN=208 is cariied ovt every (1000 km or wren the final &rive
is dismantled, *

!river's Cormartment

0il the pedal shaf't ani link brackst. | 01l UT Add S0~7% rass at
ever? (‘-cnstalin) cvery point,

Check the electrica® circuit of tle
ire fighting system, (when re lacirg
cylinders) an- the flare :etectcr
switches,

Check linkage acijustment of the gear-
box, main clutch, e icyclic gears,
Lrares an~ fuel mump: check ball
ana gocket joints and split-~pins

of the lirkagse bLolts,

t
Siokticy Loupartment
Check rirmmess of upper and lower : - if neccssary tignten
turret ball race bearin-~s and bolts.
recoil fuerd,

Clean the TPh—1 and 3X¥-, nichis of c51 0
dust, remove cld oil anc aprnly ‘ g0lidol)

fresh (in placcs to be ciled’,

Cil: -

- tecth of the turret traverse S Uil T IATIDM-204 If the traverse

mechanism (clectric otor) mechanis: i1s stripped
and o0il removed {rom
+re housing, add
750=00C ,xams of fresl.
cil T IATIM-ICT

- reservcir of' the hundwheel axle, Cil TCIATIM-201 In wusty con_iticns

teeth of the arc, ar . jear oi' the cever witi, a t.ir layer

kG DSHK mounting

SECRET 50X1-HUM
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PLAN OF HEATING SYSTEM. -Xemies M Ko, 2.
Conventional ‘signs. Position of knob(hamdle?) . T A . SOX1-HUM
Circulation of cooling liquig ¥4m Spring-Sumgpr~ L Y.l.‘?‘! ©of engine from above.
-y when heater is operating. ?"“‘*'”p'eribd- . -'_v,-,v_vg,:_"_‘j// LLPosition of knob(hamdle‘?)@;'ﬂm " 50X1-HUM
~ Supply of fuel to tue S o . Ll e .

) , ) in Autwan-yinterp period,
Reducer fuel pump.” : e T R

Outlet of used gases.
~e 3upply of fuel to
_.bre-heater.,, ..,z
Run off of prew .
%hegtedfuo;. A
Outlet of exhaust ¥ |
when themachine ig
tilted om its "nose"u

o e

———

Heater boiler.. - 8.

Aero thermome
Hand drive catch.,

ter(temperature of
fluld leaving the enginey.

3« Reducer gears. 9. Cancelled. 12+ Cooling liquid outlet tap ;

4 Reducer water pump. 10. Cancelled. : 16. He&tergs‘“g“‘h tap. w phue.
_5» Outlet tap gear(?).  11. Water radiator. 17. Blectric motor.

6. C9arse cleaning fmel 12...Coil for pre-heating oil,

© filter. 13. Engine water pump. ' Fig, 1.

7+ Cancelled. . 14. Cooling ligquid outlet tap. ‘ Sheet. 4y, 42.161-5,
(o ~ -

~ [
e SRR Ly CEat R rreresm .

P

B
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' i
; 1. Dipstick &a i

it
il
i
: | ] Fig 1a. Sketch of
LB 01 tank - ln placing the dipstick
‘ V . k when measuring the
i ‘.! o0il level in the tank | |
i ]
H
\\\ ‘l -
!
!}
|
........ v
) PRONRURER———
Fueda V05208
e e - e 2 TSR . e LS LA
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. .Conventional signs
{ - Supply of cooli

ng fluid from 3’
. the heater boiler. . —_—
; ’ Pt el e T ’ Sy 3
&} e "SupBly 5r Gooiine T~ P
fluid to.ike heatep system.é&i ’ lm'-
k D e o iy kg M ‘ 2. X
. =W 'Supply OF fuel to ey

i E NP vis s ATy
,t‘be I‘eq;gc er pumpm \u\‘\\\\\\\\\\w&\\\‘\wx QWNM\\\\\\\&\‘F\'\\S‘A
ITourely of fuel to fhe heater jetm | ';;‘;.l.;;;x-‘a,-;f."_ 5
‘w-selnlet for air to reducer ventilator m*\\\\\“\ Y u >
. =— Supply of air to the burnepvrs N : S o
rm'/‘ » g

N
o N
[+ 1 .@de3Of heater, : >

IRLW S
>

Work of Teducsh gears T T3

. tmm_aL@guLc_a_l&mgtg_n_.__.‘-
Estimate
Designation Geapr no, of %
glunits  retio reve/min \
. Electric .
! motor 3,500 - A
Rmp 0.87 3,050 * nAAE s e

CAnserbais pacrams mm::%
Pump cam 0.174 . 610 _ -
Work of reducer gears T. Plug for the

: terrrn RORTACY ~ ippc -
replenishment of 611 TRy T e
; _from hana Arive to the reduce :

.- T gear hoysing 6. Removable handle from the
Estimateq <. Pump pinion of the hand drive

Designation Gear no., of D+ Cam 7. Vane of water pump

of units ratio revg/min 4. Screw for regulating the 8. Electric motor belt
Engine handie 5 . B8upply of fyel 9. Electric motor with pulley

P cam 7.77 505 O« Bolt for the bleeding of airp -
-Waterp pump 38,85 2525 from the ca
L . :

vity of the el pump

' Sheetv 4o Pig 2
< t L 172 50X1-HUM
M‘-— e - . P - . L e ;
L T —m“rvvvanarw
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-

Hatch with handle of
exhaust pipe of boiier.

Puel Supply.‘v

o B R

d e
1. Exhaust pipe of boiier
gl veivd e Sl ),
S facking ) 5 curd). 7« Plug of lhsnectlon wxrdow
8. Centrifugal jet.

4 I + RN J 23 . . 8
! {andie of catecn (stouper?;) o hand dl'lve 9 rotective i
5 7 f P hield.

o —t e T - *
-t et .. P

——.......__.--._
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A

section?

Combat
section

-]

Engine @[

transmission.

0opans
— %
—4
m
Z
w
O
<
L
ra
L@
) ©

J

Switch-meter

. Carbonic acid extinguishers
Signal Board PPO with buttons
for extinguishing fire in the
engine-transmission and combat
sections

4. PPC Commander's button (in the
i turret) for extinguishing fire
' in the combat section

5.
6.
7.

Thermo electric alarm

with outlet pipe (exhsust?)
Pipe leads of the

combat section

Pipe leads of engine-
transmission section
Signal whistle

Positioning of Fire-fighting Equipment

Fig. 5
Sheet 61 59,422
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P;rmissible welgnt
of carbonio ) ‘

1.8°2kg grcu:etivgight", Spout for charging carbonic acid . r
with oarbénio acid = 14 | extinguishers - Cylinder,

£t

[ T

r‘ vEat | g:{phcn pipe.
Pl

Date of weighinxt:j_]_j dy of msp.

. ug.

Plunger with fixing ring and piercer.
Washer with membrane.

Jtopper. ¥
Pipa(connector?) with washer,
Stopper.

Cap covering nut.

Contact.

Chuck PP-3.

Bush(collar?).

Rubber collar.

Plug.

Fibre ring.

Fibre stopper.

P

.

e

v
CARBONIC ACID

" Koonye ro.nosxm Vo Sarusuxs
D e .- P
7.  Stopperfchcke?).
Body of cap. 1g- 3togper. . . ;
. . 4 asher..
% g;g{,ﬁ:h:‘}?_’t ‘S Washen. , CARBONIC ACYD EXTINGUISHER:
L. spout lewer. 1 washer. D APOUT FOR CHARGING. .
5, Pilpe(connector?) with washers ; . Plg. 7.
. t . 7
S e SBeot 62.  59.423!
e SEORFT
50X1-HUM
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?
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SWITCH-METER

2. 8Spindle with 2 8. Catch

z. Panel with contacts 13. Solenoid shart
» Contact diso (movable) 16. Relay RP-1

5. Jaw (flange?) 18. Locator spring

) . 7. 8ector with numbers 21. "Byelet"
18 Filibm oy CT -

21 "”,i b Fig. 6
St B lican Sheet 67 (59-424)

&
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“engine and pess @
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! gombat .Ez-lgi;:e; { \\ J.’, -

’ sectlon section e e Y
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a21s
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e e e

" ey,

Combat section signal L. Engine Vtransmission section
lamp _ button -
Eom‘pat section button 5. Signalling lamp's control [
Engine-transmission button l o
geation signsl lamp ] £y
‘\|
HEE
PPO SIGNAL BOARD fig. 8 5}
Sheet 6l 59.426 g .
i
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3
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¢
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{
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3

W

!

j

i
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b

L1

»

;. gogbact Screw, 9. Leuad contsct

L] " a )

3 Cgsgng. 10. Pacuxer.

L.  Mewmbrune. B ggn¢1§pr¢nghtening

2. gro§a gicce(bridge?). 12. Ringluldlng.

® ontact, ; 5

S o 13+ Cap(piston?).

I 853:iiﬁév;ﬁtcay(plston?). 14. Outlet pipeeexhaust?)
ut. 15. &rm (cantilever?). )

THERIO~BELECTRIC ALAR (notifier9 ) WITH

OUTLET PIPR (exhaust?).
. _Fig. 9,
Sheet 65.[59.425,
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1. Lever
2, Plug
3. Plug
20 L. Plug
5. Packing

6. Gasket

7. Gasket L

S. Sg:;en((partition)

. e (could b C
10. PFan hlade © bOd.Y)»

Pig. 11 ic Shock Avaos '
oiTr&« 11 Hydraulie -Shosk Abasrber 2.
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‘ SR Im12 gost 5917-5

Position of asbestos aftep removal

: _Qf_- supplemeritary flange and washen

Bardboard 6= Qam ]

| 5406 05 7/

54 06 587

\ &2 54 06 ns9-/

NS SN e
N DY T 98502

Pressing the Asbestos Cord

into the Exhaust Packing L

Fig. 15 B
Sheet 98 (06.097-1) )
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Conventional &igms,P "

osition of ara ,

_3- Outflow or

<zm1«Flow of c06ling- in Spring-suimer”
ligquid to p .

A W0

. steam b+ e s el
© ¢ Irom engine head(cap?)’ ~ 0 ey
. h-lt)irecﬁiop of air( P g q t ‘ﬁ

S LOWe¢

- R (¥ L - ceaey L

View of endine ‘Fositiop ef arm i
: - from above,
Pemod(disconnected)"_' T

/

. C Al - R

_ . ) SR )
the engine.

k4

. n Autunn-yintep |
pem.od(dotted_).(connected). .
AR e - —

'5-_"S>ui)i>lexmntaz"$r circul
= ation of cooltng . |
liquid in winter,;

<-36.0utflow of liquid

= 7from the engune. -° '

& .c—-‘sgif;sf—ga @ |

% - N i

N :
Radiator. 8. Cancelled. 13.Camcelled.
Ventilator. ) 9. Steam outletpipes. 14.Plug for supply of
Engine water pump. 10.Reducer water pump. ) cooling liguid.
Heater. 11.Filling aperture snd " 45.Heater switeh. tap.
Drain tap. vapour valve. .
Lead to drain tap. 12. Aerd¢ theruometer checking - -
caneelle’d- the temperature of cooling . o

liquid leaving the engine.' | Shest, 142,
it s X

e
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1.7Basic tank
2. Circulating tank (
011 radiator

0il intake filter
0il drain valve
0il drain plug

p
¥
&
g

Plan of Lubricating System
Conventional signs

we=zs Supply of oil to the engine after (slotted?)
—axy Outflow of oil from the engine.
—mxg Outflow of oil from tank.
Overflow of oil from the basic tank to the.
' 011 from oil tank. (circulation tank,
~——& Agitation of oil by the electric oil pump
—e==} 0i] from filter after fine

Electric oil pump
0il filter "KIMAF-ST3"

Manome ter
Air therm
Manometer receiver

p
0il filler plug
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LUBRICATION CHART.

15. As far as i3 necessary lubricate all hinge Jjoints, shafts
and axes of driving gear transmission and louvres.

Fig. 19

B M- e e r = T

SR ASP VLS R S - R
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‘ PLAN OF THR ™gEL syars
; ~£}£,nventionai signs,”

M
e

FUEL,
{ =~ <. FUEL and AIR.
*“(( AIR. ®

v

1. Left tank.
2. Right tank 5. pyoucer. 2o
. . : . +20wer tankg
% M S Distributor . g )
u: -plug. with float. 10.Jet. tep ‘??.Piuar—);.i Svars
2' s ;l;.i};cternal tang. 1-5.?\1:1 Slfén e '
: . . ; L (RS Jo |
5 Priming containep. 1.‘5-U«megu€}%f tap. 19 Zoaree elmx%*l':k; filg '
7« Pre-heater boilep. 14 p]‘:,‘,q,‘ tLanz, 20.Puel pumps 103 filter, . 50X1-HUM
s MRUL ese. 21.Flungerp Pll b5
nger puig. 3heet. 113, 050 2568

2. o i ’ oo
22 Pine clesning filter, e

’ .
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SKETCH OF AJR STARTER SYSTZM

Conventional signs
@ bMovement of air

1. Cylinder for compressed air

of 5 litres

Cylinder valve

3. Connecting pipe for charging
the cylinder

L4, Reduction tap

5. Manometer (Pressure gauge?)

6. Alr distributor of diesel motor

N
°

o e
B i e

o 1. Only use the air starter in the event of a fault in the electric
g starter.
' 2, Economise with air by:

Before starting, sharply open and close
the reduction tap.

After starting keep the valve and tap shut
Do not pvermit wsz%zge of air through
derects in joints..

g Before starting open the valve to the full.
) 50X1-HUM
)

Fg-2¢ (38.036-1)
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.Colour Termlnals
of cable Appar Appar Appar Appar
fibre -atus VKU?7-atus -atus -atus -
(lzouslxg1‘,§o._2 No.2 ©No.,1 No.3
Red f 5 - i"""T’( ) 1\ /')......_.,/\_ _“f b
Blue iy - f :
. . H 3
E’ellow (‘”......,(5 , ;mﬂ% é\ ] )
Green »—«(& | ‘
Black 0 ;3 ‘
_White g =% ;
/.. 1
i b remom (*.r'. \«) ('} ‘_:"y___“ U .____; :
1. Aerial "ASL" 6. Apparatus No.2 TPU i {
2. Aerial screening 7. Apparatus No,3 T.PU e 3
joint 8. Converter.TPY.: ¢ - it ‘ i
3. Radlgostation 9.‘_.Cennecting tunbler
receiver~trensmitter TPU -
i, Radio station 10, Cupola electmc panel
feed block 11, VKU T ‘
5. Apparatus No.1 . Flrr 21 ‘
o Sheet-119 ?su 33.050-2) ]
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SKETCH GF TESTING TARGET.

50X1-HUM
For checking the Bighting lines of 8ight TSh2-22 ang 8ighting
instruments uK-y and TR-1 with ayatem D{0-P.
538—=
t 677 Comments,
"T‘ .
g(/ The board with the tssiing tusget
« i8 to be set up perpendicularly
g N . to the axis of the barrel bore
: . { Of the system at a distance of
5. mf" ‘ IR SR - 40 metres from the muzzle moutyn,
L i P . 3904 — g 3370 ' OME-l 2+ The crose on the mizzle mouth of
! i VE=1, ] - the system barrei o o8 co-related
H y =11 4088 D=7 on the #%arget,
i The barrel of the system st be ip
! ; & horizontal position,
. !
; !
1
. {
T 50X1-HUM
?ig. 26. @

Shest 123. 24, i40-3, !

00140001-8
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SKITUHE CF RARGTNC mapown

Tdoom o o " .
Fur Fonging Co-AX Mochine Gun T3CMT 8t u Distitne o 4
ot L e BAENLI R 0F 400

Comaaznte

‘Be guided according to
instruction 54,09 48,

rig. 29,
Sheet 124. 5‘}-%1'5‘941&-1-
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SKETCH OF A TESTING TARGET.

For Checking the Sighting Lines of CGallimated
8ight K10-T from Machine Gun D8hK.

commentse

1. The testing target to be marked out in
black paint on a white background.

2. The board for testing sighting lines is
to be set up at a distance of 20 to 22
metres from the barrel ¢pening (mouth?)
of the machine gune.

Pig. 30.
S8heet 125. 32,363,
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SKETOH OF RANGING TARGET.

50X1-
For Ranging Anti-Aircraft Machine Gun DShK a° HUM

Distance of 100 metres.

Comment.

The target is constructed with the
calculation of co-relating the
sighting lines through sight K10-T
with the striking point at a distsnce.
of 500 metres. i
(Ip the horizontal position of the
sighting line). .
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The present instructions regarding the operation of a2 tank embrace only
the basic questions of service and maintenance of the engine during the process
of operation. ’

Page 7 Certain Instructions regarding the operation of engines

I. The engine and engine components

1. The servicing of water, oil and fuel systems to be carried out according
to the section "Servicing the water, oil and fuel systems" of the present
instructions.

2. The oil pressure in the engine system, when working at operating revolu-
tions must be within the bounds of 6-9 of atmospheres and with 700-800
revolutions per minute - not lower than atmospheres - all this at an oil
temperaturs of not less than LO deg. Centigrade.

3. During the running of the engine the engine 0il temperature must not exceed
110 deg. Centigrade. If the oil exceeds this temperature it is essential to go
over to a lower gear and to a lowering of the engine revolutions.,

L. The temperature of the water leaving the engine must not exceed 105 deg.
Centigrade, Where the contrary is the case it is essential to go over to a
lower gear and a raising of the engine revolutiocns,

Se Before starting and also when the engine is missing during running it is
essential to draw out the fuel by means of a hand pump for 5-10 seconds and to
expel the air from the system by opening the air release tap situated on the
cross beam of the roof of the hull,

6. After starting the engine must be warmed-up by degrees and evenly whilst
idling (700-800 revoluticns a minute) with a gradual stepping up to 1,200~
1,160 revolutions a minute until the temperature of the outflowing oil and
outflowing water reaches 30 deg. centigrade. When this temperature has been
reached it is permissible to allow the motor to drive in low gears,

T. When dis-connecting external fuel tanks from the engine the external pipes
must be stopped up with rubber plugs, det. 05.277 and 05,363 obtainable at the
21P,

Page 8

8. When changing over to the spring-summer operat.unal period the arm of the
pre-heater switch tap should be turned until it can go no further so that
beneath the arrow marked "P" (to be seen on the engine looking from above,

see the diagrams of the heating and cooling systems' on the face of the arm
the inscription "Bbikm" = (disengage) can be seen. On changing over to the
autum-~summer operational period, the arm should be turned until it stops so
that beneath the arrow "P" on its face the inscription "BKH" "(=engage) can

be seen,

To simplify the switching of the pre-heater tap it is permissible to pull
out from the body the arm of the tap together with the plug before turning.

Remember! During the summer operating period the servicing of the cooling
system and its draining is to be done with the tap of the pre-heater im the
engaged position, After servicing the system turn the tap arm to the position
"Bbikm" "(=disengage).

To simplify the switching of the pre-heater tap it is essential firstly to
raise slightly the plug of the tap by screwing on to its stem a locking nut,
after which the tap can bé switfched. 50X1-HUM
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Having switched the tap the locking nut must be screwed up so that the
free fitting of the plug in the body of the tap is ensured,

9. Fuel and oilltanks may only be washed when they are removed from the
engines when the latter are being repaired. ;

10. When fitting bands at junction points of water, oil and fuel pipes make
use of the instructions in the diagram (see fig 32).

II. Driving

1. When starting the enginé it is dbligatory to felease the:mountain (?)
bl'akc.f ' R

‘2, ' When stopping the engine on a slope it is essential to engage the mountain
brake.

Page 9

3, The pedal of the main friction clutch must te pressed guickly and ‘to the fullj
release smoothly and without jerking.

4. The reverse gear can be engaged only after stopping the vehicle.

5. Small obstacles can be surmounted without changing from high to low gear
but with the help of the epicyclic train mechanism. For thig it is essential
to move the control levers of the epicyclic train to the first position. It
is not permissible to travel in the slower ranges of the epicycle train for
oxtended periods (continuously for more than 150 metres) for this leads to the
overheating of epicycle train mechanism components,

III. Gear changing

1. Choiceé of gears on moving off.

In normal road conditions move off in second gear. On particularly
difficult surfaces or on steep slopes for which first gear is necessary for
movement - engage first gear.

2. General principles of gear changing.

(a) Always move in the highest gear in which movenent is possible in the
given road conditions.

(b) Change gears in accordance with the lack of surface evenness in
given places and the nature of the surface.

(c) Do not allow overloading (i.e, labouring) of the engine. If the
engine cuts down on revolutions and does not develop the necessary
power ("does not pull"), a lower gear must immediately be engaged.,

(d) Do not change gears; when travelling over swampy land, on limited
rises in deep snow, if the caterpillar tracks are buried deep in
loose soil, in crossing fords, in moving over ice on rivers and
reservoirs, when going over bridges and when crossing railway lines,
Avoid changing on rises and slippery surfaces. In all these
situations, to avoid mechanical wear, the use of the epicyeclic trein
mechanism in its slower ranges is not recommended.

3. The method of changing from low to high gear

(a) accelerate, smoothly increasing the fuel supplyy

(b) disengage the main friction clutch, simultenscusly release the
fuel supply pedal (accelerator), move the gear lever to the neutral
position and engage the next higher gear:
/(c)

SECRET
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(c) swiftly, but smoothly, engage the main clutch, SilultEnbously increase
the fuel supply.

L. Method of changing from high to low gear,

(a) reduce the speed of movement of the tank by reducing the supply of
fuel. Should & sudden reduction of speed be unavoidable the brake
should be appliedy

(b) disengage the main friction clutch, simultaneocusly releasing the fuel
supply pedal (accelerator), put the gear lever into neutral, engage
the lower geary

(¢) swiftly, but smoothly, engage the main clutch, simultaneously increas-
ing the fuel supply.

Observation: It is recommended that the change from second to third gear should
be effected with a double pressure on the clutch with intermediate pressure on
the accelerator, in accordance with the general principles, since & normal
spring synchroniser put into second gear does not produce a complete alignment
of the engaged gears.

Page 11 IV. Electrical Equipment
zage '

1, External starter socket

Through the external contact socket of the starter motor, current is surplied
for the electrical circuit of the engine from external sources of supply (from
the electrical circuit of another engine or from separate accumulator-batteries)
in the feollowing situations:

(a) When in a given machine the accumulator-batteries are absent or are
flats

(b) when a givén machine is serving as a source of supply to another
machine which does not have its own source of supply.

The starting up of a starter motor by means of an external source of supply
is done in the fcllowing manner:

(a) The master switch of the given wachine is turned off:

(b) Into the scaling of the external starter socket of the given machine
are placed the ends of two leads which have special tips; the other
ends of these leads are plugged into the socket of the machine which
is to act as the source of supply.

In inserting tke leads it is necessary to pay careful attention to the
polarity.

Observation: Leads for external intake are kept in the operaticnal kit.

(¢" The master switch of the machine acting as the source of supply is
turned on after which the normal starting up of the engine by means
of the starter motcr, proceeds:

(d) If tke external source of supply consists of separate starter
accumulator-batteries, not placed in the machine, it is essential,
baving joined the accumulators one to another in a group with a
pressure of 24 volts and having ccnnected one end of each lead to
the external intake socket, to connect the other end of each lead to
the positive and negative terminals of the group. In doing this it
is essential, paying attention to the polarity, to fasten the lead
onds to the accumulator terminals in a firm manner,

(e) After starting up the diesel engine by means of the starter motor
disconnect the electric lead of the external intake and turn on the
master switch.

/2.
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2. Driver's wind screan heater

)

" An eléctric glass heater, made of wires of a high resistance alloy, is built

into the driver's wind screen.

To switch oy the heater it is necessary to insert a plug into the socket,
the %atter is to be found to the right of the driver {on the top plate of the
hull).,

The heater should be used'only when the glass is iced over or in heavy
snowfall when cleaning by hand is insufficient.

When the temperature of the surrounding air is above gero, it is forbidden
to use the heater., This is to avoid the appearance of cracks in the glass.

3. External charging terminals,

External charging terminals are designed for the attachment to them of
positive and negative leads of external scurces of current with a pressure of
24 volts for charging the accumulators of a given machine. When charging
accumulators from an external source of current the master switch of the given
machine must be turned on, and the consumer's -switched off,

The external charging terminals are situated: positive - in the protective
block of the accumulator, and the negative - on the guard (shield) of the
electrical apparatus, in line with tke protective block.

Le The method of use of the surface feed plug socket with the dual lead system

The surface feed plug socket, used in the duel lead system, ensures the
operation of the inspection lamp connected to this socket, irrespective of
whether the master switch is turned on or off, When working with an inspection
lamp in the engine - transmission sections, to ensure security in working, the
master switch must be off,

Pa 13.

5e Checking the neutral position of the switch of the clearance signalling
apparatus.

(a) The position of the apparatus on a “orward move must conform tc the
position of the switch, i.e, the lamps of the clearance signalling
apparatus situated to the right and left, in front of the driver,must
not be illuminated,

(b) When the apparatus (i,e. turret and gun) is turned to the right teyond
the clearance of the machine the right hand lamp should burn, when
the apparatus (i.e. turret and gun) is turned to the left, beyond tte
clearance of the machine, the left-hand lamp should burn.

(¢) To correct the signals in the event of maladjustment it is necessary
to place the apparatus in the position of "direct move forward" and
turning by hand the checking device of the switch cause both lamps
to be extinguished simultaneously., After this, if the apparatus is
turned to the right cr left, the appropriate lamp should burn,

V. Various comments

1. The Cooling System

When using machines in river areas which contain a lot of mud and sand, the
servicing of the cooling system must be carried out with boiled water which must
be allowed to settle.

2.  Accumulators

(a) Check the level of the electrolyte not less frequently than every
6 days. When doing this, clean the ventilating apertures in the

/COVBI‘S
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covers of the elements and carefully fasten the plugs on their covers.
The level of the electrolyte above the shield plates must be within
the limits of 5-8mm. If the level goes below this it is essential

to pour in distilled water, after which a recharge by the motor should
be effected for 10-15 minutes (the addition of water is done test of
all before commencing a run of the engine).

Page 15

(v) Every 6 days the surfaces and mastic of the accumulator batteries
should be wiped over with a clean rag slightly moistened with a 10%
solution of ammonium hydroxide, after which the battery should be
wiped dry with a dry, clean rag.

3, Armament
1. Firing is permitted:

(a) from co-ax machine gun - without removing the cover from the apertures
in the turret beneath the machine gung :

(b) from hull machine gun - without removing the rubber plug from the nose
opening in the glacis armour plating

(¢) from main gun - without removing the ccover from turret aperture for
T Sh (on condition that there is sufficient visibility through the
observation hole in the cover)

2. To ensure rapid firing, it is essential before firing commences to unscrew
the nuts on the shell storage bins situated in the recess and on the right side
of the turret, to such an extent that the screws, in case of need, can be
removeg without undue effort (this reduces the time needed for taking out the
shells).

In conditions of heavy dust, each round must be wiped with a rag before the
gun is loaded.

3., After every trip it is desirable to remove all dust from armaments, driving
sections, from the turrets and their components, because during firing the

light particles of dust raised by the strength of air currents settle on the
working parts of armaments and the friction surfaces of mechanism and ammunition,

L. To avoid breaks in the cable of the handles of the D Sh K it is necessary
to observe the following conditions:

(a) 1in the travelling position of the mounting the handle must be in the
proper recess of the turret with the cable coiled on the handle;

Page 19

(b) In the combat position of the mounting the handle must be lowered into
turret hatch

5e In conditions of heavy dust in the air it is essential to conduct a survey
of the extent to which weapons, sighting instruments and electrical equipment
have become dusty, as described in the chapter "Servicing wachines after each
trip", section "Electrical equipment".

Observation: The lubrication of friction surfaces directly open to dust (cogged
parts, driving gears of elevating and rotating mechanism, etc), must be given

only a 1li.ht coating of lutricant, or (during the period of the march) the
lubricant should be completely removed from the surfaces in question, since, the
coating of lubricant retains the dust, absorbs it, and forms something in the
nature of a mastic which gradually thickens and leads to a blockage., 50X1-HUM
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To remove such mastic it is necessary to wash with diesel fuel.

Le The driver's hatch and protective cover

te The open cover of the driver-mechanic's hatch must be firmly fastened, To
'do this it must be turned to the limit; the handle of the elevating-rotating
mechanism of the hatch is lowered to the position where the catch of the handle
goes behind the sector recess,

2., With an adjusted forward shield of the driver-mechanic's protective cover
_and the emergence of a necessity to adjust also the rear portion of the protective
cover it is necessary, having removed the forward shield to assemble it with the
rear portion and then to put into place the assembled protective cover.

Se Cleaning and oiling turret and hatch races

The cleaning of ball bearings of turret and hatch races is carried out to
obviate stiff running or jamming of the races and hatches, The cleaning should
be carried out with diesel fuel or dehydrated kerosine with the help of a grease
gun, until such time as the fuel or kerosine which flows out is comparatively
clean. When cleaning and 0iling the ball vearings of turret and hatch races it
is necessary to move and rotate the latter.

Page 16

Cleaning and oiling to be carried out:
(a) Turret races

Through the bolted threaded openings; for thie it is necessary to: open
the L4~6 bolts situated diametrically on the upper and lower races, place beneath
the lower opening a container to collect the fuel or kerosine which flows away
and, inserting the diesel fuel or dehydrated kerosins through the upper opening,
clean the races.

The oiling of the races is to te done after adjusting the lower bolts, The
oiling is to be done with lubricant TsIATIM-201 in the quantity of 0.5 kg.
After cleaning and oiling the adjusted bolts are to be splinted with wire.

(b) Hatches

Through the plugs (small diameter) for cleaning and oiling and oiling
hatches.

To avoid the dripping-on of the diesel fuel or kerosine which flows away,
radio apparatus and other machinery units should be covered with cloth or a
container should be put into position. After cleaning, allow the cleaning
liquids to run off, wipe the lower part of the hatch with a cloth until dry and
service the ball bearings of the hatch with lubricant TsIaTIM-201 in the quantity
of 0,3kg.

The plugs which are in position must not be pierced.
Observation: Should fluid fall on to the slip-rings the latter must be wiped
dry. Electric switches are to be protected frcm the falling liguid by being
covered with cloth.

(¢) Hatch bolts

Hatch bolts are to be cleaned if the bolt handles are stiff to manipulate,

The cleaning is to be done in the following way:

/1.

SECRET

Sanitized Copy Approved for Release 2011/01/19 : CIA-RDP80T00246A028700140001-8



Sanitized Copy Approved for Release 2011/01/19 : CIA-RDP80T00246A028700140001-8

1, Dismantle the bolt by unscrewing the upper stop screw and then remove the
bolt by its handle. 50X1-HUM

Page 11
2. Clean the components in dehydrated kerosine or diesel fuel and wipe dry with

a rag. The bolt seat to be cleaned with a cloth damped with dehydrated
kerosine or diesel fuel and wipe dry.

3. Assemble the hatch bolt, carefully oiling the parts and bolt seating with
a thin film of ludbricant.

L. After assembling the bolt the upper recess is to be filled, through the oval
aperturs on top, with lubricant UCc-2 to a quantity of 0,01 kg.

Tarpaulin Coverings

Tarpaulin covering (item 28,282 cb) before being stowed must be folded along
its larger side (& = 10m) in 8 panels) of a width of 1250mm each and then firmly
rolled and fastened by two straps (28.42 ¢b.1).

Vi, Rules for preparing anti-aircraft equipment
D Sh K for action

The preparation of an anti-aircraft equipment for action must be carried out
in the following order:

1. Remove the cover from the equipment.

2. Transfer the equipment from the "march-combat™ position to the "combat”
position.

3. Check the fixing of the mounting on the turret. If necessary, tighten up
the clamping screws with the help of the cocking handle (on the reverse side),
The degree of tightness must be such that the mounting rotates tightly around the
axis of the bracket shank when full manual effort is exerted in the aiming
position 400-600mm,

L Stop the mounting in the action position with the help of the stop (catoh?),
located on the turret. In doing this the conical portion of the stop catch
must go as far as possible into the conical recess on the lug of the shank,

5. Check the fixing of the machine gun and if necessary tighten the fastening
nuts to the slide block (?).

6. Adjust the magazine, open the cover and adjust the (ammunition) belt in the
feed block of the machine gun.

Page 18

T. Unlatch the cradle (the latch is situated on the left of the shank),

8. Open the 1id of the box of the collimator sight K-10-T,

9. Cook the breech block with the help of the cocking handle (?)

10. Unlatch the turret.

Observation: To improve the accuracy of fire it is recommended, after laying for

elevation, that the cradle be locked by releasing the keys of the elevating
mechanism.

/VII.
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vii, Rules for the T, & A, of the anti-aircraft
‘"D Sh K" for normal combat

"The preparation of anti-aircraft equipment "D Sh K" for normal combat takes
place in the following order:

1. Carry out the preparation of anti-aircraft equipment as for action (see the
section in the present instruction on rules for preparing). -

2. At a distance of 100 metres from the muzzle face place a white shield not
smaller than 0.5 X 0.5 wmetres with signs inscribed on it as in fig 31,

3. Place the sight leaf in the action position and position the sight slide cn
scale graduation 1. The rear sight wmust be positioned at zero.

L. Turning the turret and elevating mechanism, take aim through the leaf sight
at the centre of the circle on the skield, after which, without disturbing the
aim, brake the turret by letting down the cradle and turret catches and releasing
the keyes on the handle of the elevating mechanism, :

In place of & leaf sight it is possjtle to sight a machine gun on the centre
of the circle with the aid of tubes for cold adjustment (T Ku P).

5. * Looking through the collimator sight and using the regulating screws for
ad justment superimpose the crossed lines of the sight on the crossed lines on
the shield.

Page 19

6. Unlatoh the equipment and, superimposing the cross in the sight on the cross
on the shield, fire 2«3 shots and correct the aim after each shot. The bulletes
must be within the cirocle.

T. If the bullets have not fallen within the circle then it is neceesary: either
to repsat the adjusiments described paras 4 and 5 or, having measured the margin
of error between the cenire of the group and the centre of the circle and making
use of the graduations on the regulating bolts, alter the point of alignment
(through the sight-K;1CLT) in that direction and to that extent to which the

centre point of the grcup had been off target,

Example. The centre of the group was off target by 20 cm above and 15 cm to the
"righg. In this cass it is necessary:

(a) In order to lower the point of strike by 20 cm - shift the upper
regulating screw by one graduation.

(b) In order to alter the roint of strike by moving 15cm to the left -
shift the lower regulating screw by % of a graduation {turning the
regulating screw by one graduation results in a change in the point
of strike of two~thousandths of the range, which in the case of 100
metres equals 20 om),

Observations: I. At the very beginning of the adjustment process it is

essential slightly to loosen the clamping bolte of the brackets of the "K-10-T"

sight housings, After adjustments have been completed they should again be
tightened,

II, If in the process of adjustment it is necessary to screw

- up any of the regulating screws, then it is necessary first of all to unscrew

the screw, which corresponds to it and is found in directly opposite, to an

. extent not greater than is fgquired to.screw up the regulating screw with ‘

. .gradustions, If the regulating screws need to be unsecrewsd the screws mentioned
~must be mcrewed up to make a tight barrier,

/Page 20
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8. After completing the adjustments it is essential to check the action of
the machine gun. To do this 8 single shots are flred at the shield and the aim
is corrected after each shot.

A machine gun is regarded as adjusted for fire 1f not less than six shots
are in the circle.

After putting the machine gun into normal combat order all screws of the
adjusting mechanism must be locked with wires.

VIiI. Rules for the T & A of the co-ax for normal combat

The T, & A, of the co-ax for normal combat must be carried out in the
following order:

1. At a distance of 100 metres from the muzzle of the machine gun place a white
shield measuring 1x1 metre with the signs inscribed as in fig. 29.

2, Put the sight (at?) 4 on the machine gun sight graduation and, working tre
elevating and traversing mechanism, take aim by superimposing the central square
of scale T Sh with the square on the target, after which, without shifting the
alignment, fire 4 single shots,

3« I1f 4 shots or the 3 best of the shots, with the other clearly astray, are
contained in a group of 15 cm and the oentre of the group is not more than 3 cm
from the centre of the circle on the shield, then the machine gun is considered
T & A'd,

If the centre of the grcup is farther from the centre of the circle than the
distance menticned it is then necessary to measure the extent of the error and,
with the aid of the graduations on the nuts of the aligning mechanism, make the
necessary adjustment,

For Exemple: The cenire of the group was off target by 30cm above and 15¢cm to
the right,

Page 21
In this case it is necessary:
1+ . To transfer the point of impact 30cm downwards unscrew the lower nut of the

vertical screw of the aligning mechanism for 3 large graauations and also screw
up the upper nut for 3 large graduations, -

2. To transfer the point of impact 15cm to the left - unscrew the left nut of the
hcmlzmnal serew of the aligning, medmnﬂsm for 1§ ‘large graduations and also sorew up the right mut

. £ér° %% large graduations. (Tuznxng ‘the. nut for 1 lagge graduation is equivalent to

transferring the point of impact for one thousandth of the range, which for a
distance of 100 metres is equal to 10cm). After meking the indicated adjustment
it is essential to repeat the checks described for machine gun action with four
single shots.,

After checking the machine gun action by single shots the action of the
mounting (installation?) wust be checked with automatic fire.

For this, after sighting on the target a burst of ten rounds is fired.
. The action of the machine gun is considered normal if not less than 8 shots
‘out of 10 strike the target in a group with a 20cm diameter and the centre of the.
group is not more than 6 om from the centre of the circle on the shield.

: -After T & 4 the co-ax for normal combat, the nuts of the aligning mechanism . *
must be locked with wires. 50X1-HUM
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Tank Maintenance

I. Control Inspection

Takes place before each run of the tank and during short halte on the march
for the purpose of checking on the tank's readiness for movement.

Designation of

P :
;za joint, mechanism, Action to be taken Observations
g assembly
(a). () (c) (d)

1 Cooling system

2 0il system.

3 Fuel system

L Fuel lubricating

and cooling
systems
Page 23

5 Electrical
equipment

6 Sighting
instruments

7 Tracks

8 Driving
Controls

Before run, check on the presence
of water or anti-freeze,

Check on the presence of oil in
the oil container.

Check whether the air bleeder tap
is fully turned off,

Check the connecting and bore
joints, correct any irregularities
found.,

Check the charging of the accumu-
lators and effectiveness of the
external and internal lighting

Wipe dust from the glass,

Check the tension and, if
necessary, tighten, The
displacement of the crank and
bracket cogs is caused by the
anti~clockwise rotation of the
right hand leading worm and
clockwise rotation of the left
hand leading worm. The
tightening of the tracks is
carried out by the rotation of
the rear worms in a clockwise
direction.

Check on the actidn of the
handles and pedals of the
driving mechanism and
assemblies.

SECRET

For a fully serviced
system the level of
water in the pouring
neck must reach the
beginning of the
threads.

If there is less than
20 litres in the
container the machine
may not be started

on a trip. Before
re-filling the oil
system it is necessary
to turn over the
engine for 2-3 minutes
at 800-1000 revs per
min,

If the voltage pressure
falls below 17 volts
when the engine ' is
started up, then it

is necessary to charge
the accumulators.

With normal track
tension the upper
track must lie on the
three central bogies
without sagging and
without touching the
forward and rear
bogies. The track
tengion should bve
tested on a level
stretch of ground
with a firm surface,

/9.
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= AR} \c) (Q
9 Radio set Check the working
IORT-213
10 TPU—L? Check the working
Page 2l B. it StopSrdurZEg%ﬁhe move
{a) (b) (¢c) [GAl
1 Engine- Check the condition of pipes, ith the water
transmission hoses and connections. Repair radiator raised.
section any leaks and defects found.
2 Gears, driving Check the heat by feel, Look
wheels, idlers over the places at whichk oil
bogies and might flow out,
hydraulic shock
abscrbers.
3 Equipment and Check the reliability of
attachments fastenings.
(external)
II, Technical Servicing No, 1

Technical Servicing No. 1 takes place after every
irrespective of tle mileage (motor hours) with
and preparing for further Sperations.

trip made by a tank
the object of conducting a check
Faults found to be corrected,

Para
No.

Designation of

joint, mechanism,

assembly

Action to be taken

Otservations

{b)

{c)

d)

{a)
1

Sanitized Copy Approved for Release 2011/01/19 : CIA-RDP80T00246A028700140001-8 ——

Systems: fuel,
oil and cooling

Equipment and
attachments
(external)

Armaments,
Covers.

bxamine pipe and hose connections,
Correct any faults founds.
Replenish fuel, oil and water in
accordance with the section
"Filling the water, oil and fuel
systems" of ‘the present instruction.

Check on presence, condition and
fastening.

Check the reliability of the
catches on turrets, guns and anti-
aireraft machine guns,

Check the cleanliness of machine
gun surfaces, ammunition belts.

If necessary, rub over,

In firing with a hull machine gun
it is essential to remove the belt
from the deflector bag after 250
shots and the deflector-bag should
be cleared of cartridges after
500 shots.

The cartridge belt receiving bag
of a twin machine gun should be

cleaned after 500 shots, Check
the presence of covers., Covers

 must be kept on and only whan

unavoidable should they be taken

off and laid in any vacant spot:s .
in the recess of the turret behind

the shell store, in a box on the
flaps. ste. : N

50X1-HUM




Sanitized Copy Approved for Release 2011/01/19 : CIA-RDP80T00246A028700140001-8

SECRET
Page 26 -
(a) (b) (c) (a)
Covers to be rut on the following
units and joints:
1., On the face of the turret.
2, On the right and left turret
embrasures.
3. On hull and co-ax machine guns | Theo covering of
"SCM", general (?) "scu»
is done in accord-
L. On machine guns "D Sh X", ance with fig. 37.
5. On t-e catches of turrets and The covering of
shafts of machine guns "D Sh K" paired "SGM" is
done in acccrdance
'5. On tne breech and muzzls with fig. 38
faces of D10-T systems.
7. Cn %he ventilators of firing
and engine sections.
% On %he turning mechanism of
ltne supola,
L Running gear Check the tightness of bolts of The inspection to
©11 trne mechanical items be carried out by
(a) idlers, mentioned and the tightness of external checks -
suspension pluygs strengthening the drive tapping with small
wheels, wheels on the driven shafts, hammers, as far as
balancing : ’ access psrmits
pivots, without dismantling
hydraulic the mechanism,
shock
absorbers,
driving
wheels and
side
transmissions
(b) Caterpillar |Check the tensicn and, if necessary,
tracks tighten-up., The disrlacerent o€
the crank and bracket cogs is
caused by the anti-clockwise
rotation of the right hand leading
thread. and clockwise rotation of
+the loft hand leading thread.
 The tightening of ‘the tradks is
Page 27 icarr§ed out by the rotation of ¢X
i rear thrcads in a clockwise -
direction,
5 Fuel Tanks Clean the holes in the plugs
which are for the free passage
of air into the tank (in the
central and forward ones).
6 Transmission Inspect the assemblies, making use | Pay attention to
section of an inspection lamp. Correct locking wires and
any faults found. the firmness of
If leaks are found in any of the bolts,
parts, check the oil level and,
if necessary, replenish, .

SECRET
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\&J (D) \C) {d)
7 Driver's sighting|Remove the driver's sighting
instruments instruments from their shafts
and, if necessary, clean them
and the shaft recesses,
removing dirt and dust. After .
cleaning the shaft and crimp
of rubber packing of the
sighting instruments oil them
with lubricant TsIATIM-201
Blectrical equipment
8 The driver's Before stopping the engine
electrical check that the generator is
instrument charging by the volt/ampere
board. meter.
Page 28
9 Signalling board |Creck the effectiveness of the
PPC by the signalling lamps and signal
driver TR0,

10 PPO tuttons on Check the presence of cellophene
the driver's srotectors,
signalling
board and on
that of thre
commander.

11 Body and Turret |Zheck by switching on.
ventilators

12 Fuse plugs Check on the reliability of the
{protectors) strength of fuse plugs and do

not allow them to be changed
for extraneous objects.

13 Apparatus for Check by awitching on.
internal
lighting and
lamps

14 External Signal Clean off dirt but do not wash

with water sprayed under pressure:
check working by switching on.

15 Electric triggers|Check the working order of electrie
guns and machine |triggers in order tc cunfirm that
guns., guns and machine guns are not

loaded. Cock the striker of guns
and the moving parts of machine
guns, Press the appropriate
buttons of the eleotric triggers
and release,

15 Accumulator Check the fastening of the
shelving accumulators and, if necessary,

tighten the bolts.

17 Commander's hatchi Clean away dust and dirt
contacting
circuits, brushes
contacting
circuits of 50X1-HUM
rotatingl\
mechanism
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18 Turret rotation |Check the working of the electric
electric leads leads from the control and the
. : commander's controlling buttons
by switching on for short periods
of 1-2 seconds.
19 Fire-fighting Insure the presence of seals on
cylinders and the tops of the cylinders of the
the PPO meter signalling panels and meter-switch.
20 Clearance warmingi{Clean dirt and dust off the If the front and
lamps front and exterior and interior of the lamp rear clearance
Tear. bodies to ensure cushioning, and warning lamps are
wipe glass, hermetically
sealed in
construction,
clean only the
exteriors.
21 Headlights Check the working of lamps by
switching on.
Clean dirt from exterior and
wipe glass without removing.
After cleaning check lamps are
working by switching on.
22 All electrical On leaving the machine, ensure
energy consumers, [that switches are off.
instruments,
lights and master
switch.
Page 30
In hot and dusty conditions the following must additionally be Aone
(a) (v) {c) a7
1 Cooling system Unscrew the exhaust valve, clean
away dust and wash with water.
2 Fuel system Wash the plugs of fuel tanks and
flotat:ion apparatus,
3 Electrical Open the covers of protective
equipment. shields and clean dust from
panels, terminals and plugs.
L Commander's Vlipe with a clean cloth the
hatch contact contact circuit on the hatch
installations race and the brushes of contact
and rotating installations and rotating
mechanism, mechanism,
5 Commander's Check ease of opening and closing.

hatch.

If necessary, clean and oil the
shutting mechanism with lubricant
UCc~2 .

SECRET
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Y D) 1 (d)

6 Exit louvres Check the ease of opening and closing.
Should there be jamming in hinges it
is essential to correct this and

then o0il with lubricant UCe-2,

Page 31

T Gun Installations (a) Check the ease of rotation of

: hand wheels of elevating and
traversing equipment should
the hand wheels of elevating
equipment be tight in rotation,
clean the drive gear cogs of
the elevating mechanism and
section of the gun,

Should the h~nd wheels of
traversing equipment of the
turret be tight in rotation,
clean the drive gear cogs of
the traversing meckhanism and
lower race cogs.

The cleaned surfaces to Le
oiled with a thin coating of
gun grease,

(v) After the completion of a
march with uncovered gun
barrels, check the conditions
of the chamber and barrel
bore,

If necessary, carry out
cleaning and oiling in
accordance with the directions
according to the system D 10 T

8 Anti-aircraft Check the ecase of rotation of the
gear D Sh K hand wheels of vertical operation.

If rotation is still, clean the drive
zear cogs and tke sectiocn on the

Page 32 cradle by means of a cloth damped
with diesel fuely; or wash with
diesel fuel, after which, coat with

a thin film of gun grease GOST 3005-51

9 Machine~gun Check the condition of woving parts
equipment and cartridge chambers, If necessary,
clean and oil,
10 Driving If there is a great increase in the
controls PMT power (to be used?) on P¥P levers and
and KPP the crank lever it is essential to

wash out with diesel fuel the hinge
joints and needle-bearings of the
driving contrcls.

11 Sighting Pemove and wipe over the blocks
Instruments with prisms from the driver's sighting
instruments and commander's hatch.
Clean the shoes and replace the
blocks, :

/Page 33
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Technical Servicing FNo, 2

Technical sérvicing takes place after every !,000 kilometres of running
with the object of checking the technical condition of the tank and
bringing it to full readiness fcr furtier use.

Para Designation of
No joint, mechanism, nction to be taken Commente
¢ assembly

(a) {(b) {c) d)

Carry out all tasks descrived in
Technical Servicing N¥o. ' and, in
addition:

“ngine Installiation

1 Fuel, oil and Inspect the condition of vipes, Before replenishing

cooling systems pipe and hose counnectioni . the fTorward and
Repair leaks and defecte “ound. miidle tanks allow
Ensure that fuel and water is in 2;12ui125ist$§o£%§1
Ch . Loe
proper suprly. hange oil the drainage taps,
Replenishment to te cunducted in having first
accordance with section: "Supply allowed the fuel
of water, oil and tuel cystems" to settle.
in the present instruct.oms.
2 0il filter "agh out
3 Air cleaner Service the air cleaner in accord- In winter, when
ance with tke sections there is a mantle
of snow the air
"aintenance of air cleaners' - cleaner is not to
in the present instructions. be serviced.
Page 34

L Fan Drive Inspect condition and check Inspect the
and fan fastening Replenish bearings with condition of the
clutch oil, Check the fastening of the fan, Check the

cogged couplings on hubs. tightness of bolts
: and their locking
5 Exhaust system Inspect the condition of connecting | to the ventilator,
pipe fastenings and packing of cogged courlings,
joints and also the condition of drive casing and
manifolds and connecting pipes. axis, Correct
Correct any defects an¢ lcoseness any defects found.
found., Replenish with oil
the fan drive
bearings.

6 Fuel filters for Wash out In winter, when
fine and coarse there is a mantle
filtration. of snow the fine

i t b
Vertical pipe Clean away dust and dirt from the gii:iidlshgge :;e °
for draining sieve and opening of the pipe. coarse filter is
fuel to be washed after

7 Fuel Pump Check fastening of fuel pump and the engine has

: high pressure pipe. operated 50 hrs,

8 Control Check accuracy.

Instruments
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Transmission and Jriving Gear
1 Gear Box Inspect the condition of cogged coupl4 The lowest permis-
ings, joining the gear box to PUP, sible level of oil
and their catches, the  junction of at which the
the speedometer flexible shaft., operation of the
Correct any lefescts found, Check mechanism is
the oil level and replenish tc a Alloved is 55mm,
level of 59%-62mm., This level is w-ick enrresponds
equivalent tc the upper notch of the to tre lowest
rod 28,205-2 by the letter "K" and notck on the rod
a general content of 0il in the K'T 29,2n5-2 by the
of 12,5 to 13,5 litres or 11-12 ker. letter "K",
2 Gear Box 0i1.
Vertical
Driving
Shaft
3 Disconnecting Replenish with oil, See DHection:

devices of
main clutch
and locking
clutches of
PMP

N Swinging Arms
(?)

5. The stopping
and small
brakes of
PYP,

4 Driving gear
of fan KPP
and clutch
couplings

7 Epicyclic gear

Check the fistening of swinging arms,
the condition of coupling muffs and
their locking. Correct any faults
found.

Check the oil level and replenish to
a level of 148-152mm, The level
menticned corresponds to tlie upper
notch or. the rod 28,205-2 by the
letter "T" (=G or H) and a general
content of oil in the swinging arms(?)
of A-7 litres or 5.5 to A.5 kgr.

Check the condition of bands and
hinge joints regulating the bands,’
minor brakes according to arrows
(indicators?) and also the tension
of t18 vands of stopping brakes.
0il hinges (joints?).

Check the firmness of clutch
couplings, replenish o0il in tearings

If necessary, rerlenish oil

"Periodic
lubrication of
mechanism"

The lowest
permissible oil
level at which

the operation of
the mechanism is
permitted is
14,2mm, which
corresponds to

the lowest notch
on the rod
28.205-2 by the .
lotter "T" (=0 or ®"

See Section:
"Periodicity
of mechanism
lutrication.

Ditto

See Section:
"Periodicity of
mechanism
lubrication”,
Check the oil
level through
the control
apertures,
Replenish immedia-
tely after running,
while the o0il is
still hot,

/8.
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«20-
(a) (®) (c) (a}
8 Cranks Check the working of the crank See Section: 'Periodi-
bolts, correct any faults found. city of mechanism
Check the fixing of the catles lubrication",
and insulated wires. 0il
rubbing surfaces,
Page
9 Driving gear Check: adjustment of driving See Section "Regulating
gear, condition of hinge joints of driving gear" and
of journal bearings, tightness "Periodicity of
of nuts, bolts and the splinting mechanism lubrication”
of hinge pins, Correct faults
and oil rubbing surfaces.
Running gear
1 Idlers, Check the tightness of bolts of The inspection to be
suspensin 311 mechanical items mentioned carried out by external
wheels, and the firmness of plugs checks -~ tapping with
balancing strengthening the drive wheels small hammers, as far
pivots, on driven shafts, ag access permits
hydraulic shock without dismantling
absorbers, the mechanism,
driving wheels
and side
transmissions,
2 Buffer fittings Check the condition and fireness, Suyrface inspection
Cerrect any defects found, witheut dismantling.
3 Caterpillar Iaspect. Change any defective Tao achieve normal
tracks tracks sections or pins discovered{ ternsion of.tracks it
cnsure that track tension is is pérmissible to
regulated tc¢ normal, remove track sec¥iodms
The displacement of the crank and | from the track band,
pracket cogs is caused by tke antiq In doing this the
clogkwise rot%tiondof ghelri ht number of track
hend leading thread and clockwise : Ch s e
rotation of the left hand lesading sections remaining
; g on the left and right
thread. The tightening of the s g e
tracks is carried out by the bands mmet be the
rotation of the rear tkhreads in a | same,
clockwise direction.
Electro Radio £quipment
1 Accumulaters Check the ccndition of external
terminals and the firmness of
correctors,
2 Starter Check tke fixture of the starter
motoer and leads to it.
3 Turret electricall Check the fixtures and working
lead assemblies. | order.
4 Radio equipment | Check fixtures.
5 Lampe and fuses Check working order.

/Turret
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a M~ Tm

&) (o) c) d)
Turret
1 Turret Check the firmness and if necessary | See Section
Traversing tighten bolts, Check the traverse | "Periodicity of
{dlechanism of the turret by hand and by mechanism
: olectric drive. If the turret is | lubrication".
stiff in traversing unscrew the
4-6 diametrically positioned bolts,
fixing the upper race, and through
the averture =3sh the race with
dehyirate! kerosine or diesel fuel
and replenish with fresh oil,
Page 39
2 Races of check the firmness of the upper
turrets and and lower r-:es ind, if necessary,
guards (?) tizhten tae volts, ‘
3 Turret Check the 'irmness and, if necessary,
seat tightern the belts.
L Turret Check the Tirmness and, if necessary,
catch tighten the * ‘1ts.
5 Commander's Check the working >rder and ease of Ditto
cupola and rotation of t:e hutches on the
loader's ball bearings ant the covers on the
cupola. hinges. If rotetion is stiff,
wash with dehydrited kerosine and
oil,
6 Mounting and Check on the working order of Ditto
mechanism of mountings and ease of rotation of
the anti- turrets and the handwheel of the
aircraft D Sh X carriage. If rotation is
D, Sh K. stiff, wash with dehydrated
keroeine and oil.
Armament
1] Armament and Check tie working order of bee Section:
auxiliary assemblies and their fixing. If %Periodicity of
‘ fittings necessary tighten the fixing bolts. Lechanism luhrication"
If prolonged firing has taken place,
Page LO oil pivots, cradle section, cog
wheels, machine gun slides and
cocking rollers (?). The cradle
section and cog wheels of the
elevating mechanism to be washed
first then wiped dry with a cloth.
Equipment and Fittings
1 ZIP Packing Check on presence and fixing.
on machine
exterior,
2 ZIP Packing Check on presence and fixing.
inside machine
/3
50X1-HUM
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{a)

{t)

{c]

(a)

Page L1

Sighting
instruments

Removable part
of roof

Driver's Hatch

Escape hatch

Towing hook
catches

Shutter gear

Page 42

Check working order, clean dirt
from shafts, 041 packing '
glands and wipe glass, Founda-
tion shafts of the driver's
sighting instruments to be wiped
and oiled-in winter with lubricant
No., 21 GOST 3258-46 ~ in summer,
with gun gredse GOST 3005-51.

Should there be a loss of visibility
tarough the protective glass of

TP¥-1 (moisture, ice, presence of
dust, etc) it is essential to clean
the protective glass, for this:

t. Open instrument TPK-1

2.
the

Take out the upper prism of
instrument.

3. Uith a glass wiper (flannel or

cloth) wipe the internal surface
of the glass.

4. Re-assemble the instrument.
Body

Check the tightness of bolts
fastening the roof.

Check the working order of the

hatch and if necessary clean and oil,

Check the firmness of hatch catches
(vo1ta?).

Clean away dirt, check working
ordersy 1f necessary correct
defects and oil

0il rubdbing surfaces of the gear
and axis of shutters

See Section
"Periodicity of
mechanism lubricatiord

Fasten bolts with
hammer blows.

See: Sectiom
"Pariodicity of
mechanism lubrica-
tion",

Ditto

In hot and dusty conditians, additiomally do the following:

Para
No.

Designation of
joint, mechanism,
assembly

~ Action to be faken

Otservations

(o)

{c)

(d)

(a)
1

System setting (?)

If there is stiffness in the rota-. .

tion of the hand wheels of the

elevating mechenism after cleaning .

or washing the driving pinicms -
and the cogs of the meotion on
the cradle with diesel oil, it is
necedsary to wash with diesel oil

| the pivot systems (not having

gland packings), through the plug.

with a spray (grease gun?). _
this Teplenish the: pivots with gqun

gun greass GOS@ 3005-51.

. S BC R ) T

After.

| '.-_‘:/2.1
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(a) (o) (c) (a)

2 Anti-airoraft On mountings not having protective
mounting D Sh X | hoods on the turret catches (hatch
races) and shanks, it is essential
to clean these catches and wash
them in diesel fuel followed by
lubrication with a light film of
gun grease GOST 3005-51,

3 Roller bearings | If there is stiffness in rotation
of the comman- wash through.

der's turret and
loader's turret

L Terminal switch | Clean dust from the body of the

pranel for stock, the return spring of the ‘
commander's body of the stcck, the stocks (rods?)
instruments, of terminal switches and rollers

after which lubricate with a
thin film of gun grease GOST 3005-51.

IV, Technical Servicing No, 3

Technical Servicing No. 3 is carried out after every 2,000 kms -of running
with the object of checking the technical condition of the tank and putting
it into a state of complete readiness for further use,

Para Designation of

No. joint, mechanism Action to be taken Observations
assembly
{a) () {e) (1)

- Carry out all tasks described in
Technical Servicing No, 2 and, in addition:

Engine Assembly

1 0il system Change 0il Run the 0il out

: fully, whilst hot,
through the outlet
valve of the o0il
tank and aleo
through the outlet
plug of the oil
tank (Sump ) gettler,

2 011 filter Wash out "0il filter KIMAF-
"KIMAF-ST 3 ST %" to be washed
and coarse out according to
filter of the special instruc-
the oil tank tions accompanying

the engine,
Page L

. To ensure the removal
of o0il filter
section "KIMAF.ST3

it is essential to:

(a) disconnect from
KPP the cables
(rods?) "P-Sh"
and "MV-v" (or
IU-U") of the
;ransmission.

'50X1-HUM /(b)

SECRET

Sanitized Copy Approved for Release 2011/01/19 : CIA-RDP80T00246A028700140001-8



Sanltlzed Copy Approved for Release 201 1/01/19 CIA- RDP80T00246A028700140001 8

(o)

a

o

(a) (v)

3. | Fuel system

L Fuel pump

Page &E '

5 Speedometer and
tachometer
cables

1 | Gear 6hange Box

2 Transmission
Mechanism

clutch couplings

Epicyclic gear
mechanism

.Page 46

4

Fan olutch

. li3 less than that permitted, .

Po remove sediuzonts, pour off
P—T litres of fuel from each
lgroup of fuel tanka, having
previously allowed the fuel
[to settle.

Change the oil in the fuel
ump regulator. Replenish
to the level of the contrel
plug. -

Put 20,30 gr. of oil MT-16P
into each cable covex.

‘Transmission and Driving Gear

Carty out oil change during

ing of K.P.

Check the tightness of nuts,
tie bolts, firmness of yokes
and forward lugs.

Wash-éogs out in graphite

‘|grease of the following

composition:

35% graphite P-Ost
10555-40 or graphite GOST
- 4596
L9 and 65% oil UCo-2

Check the oil lever and, if .
necessary, replenish.

Check the point (moment?) of

{8lipping of the fan clutcb.

If.as the result of appreci-
able wear of the FERRODO
lining the point. of slipping

" lthe friction driving plate

.|that permitted. -

of ‘8lipping is greater than:

‘should be’ dlsmantled and A
the- friotion ‘digop are . in a-

' T,gg satisfaotory condition;Tub; ‘the .ﬁ" e
o . - /friotion i f‘“:lu

S E C.R 2} T

intermediate servicing (ropain
of tank or during the dlsmantITa level of 59-62mm.

ahuuld be changed, In a -‘ii
case where the point. (moment:

The clutch.v'“

}(?) Remove fastening clamps
of speedometer cable and
caepillary from KPP having
 freed the cable.

. (B)It is.also advisable to

.remove the fastening
clamps of the water pipe
from the KPP, After
replacing the filter
gection it is essential
to restore all previously
removed clamps”.

Lﬁun off o0il whilst hot.
Fresh oil to be poured into

If they have loosened,
tighten up.

The washing of clutech
couplings tc be done only

if the appropriate assemblies
are being dismantled and
during intermediate repair.

Check the oil level through
the inspection openings,

- |Change the 0il during
intermediate repair or
twhen the PMP is being
dismentled. '

PPhe clutch must slip with
ithe rotation of the
ventilator at a moment

bf 18 to 50 kgm. If being
moved from position (mobile?)
he moment. may be increased

Sanltlzed Copy Approved for Release 201 1/01/19 CIA- RDP80T00246A028700140001 8
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(c)

(d)

N \vy
L
{contd)
5 Swinging arms
() .
6 Cranks
Page 47
7 Side
Transmissions
1 Bogies,
idlers
2
Page 48.
' 2 Eocker bsarings,
rocker  and .
»'bumpar fittings

friction surfaces with dry tool
and re-assemble the clutch.

Effect 0il change during inter-
mediate repair of tank or when
dismantling swinging arms.

Check the condition of crank
mechanism and replenish with oil,

Replenish with 0il TsIATIN-208
at the rate of 500 grammes for
each side transmission, change
lubricant after 4,000 km,

Running gear

1. Check by external inspection.
If abnormalities are found,
dismantle and if necessary change
defective parts,

In taking down joints remove the
old oil and wash all components
in gas oil.

Release of pressure on pressure
rings in packings to be effected
only when it is essential to
change rubber cuffs, After
assembling, replenish o0il,

Replenish oil

Check by external inspection,

Correct any defects obeérved.
Replenish with 0il the intermal
recesses of the rqcket»arms.

W A“" '

Wt

SEanw_. ;-.uhg

RRES

50X1-HUM

Drain o0il whilst
hot, Fresh o1l
to reach a level
of 148—152mm.

At very low
temperature (from
30°(SIC) and lower)
the crank mechanism
to be washed and
assembled without
oiling, 0i1
Tubbing surfaces
with a waste rag
oiled with the oil
used in the machine,

Replenishment to be
carried out through
the lower threaded
opening (through
hole) in the high
ank, before the
outflow of oil from
the holes in
diametrically-
opposing positions,
which must te open,’

The tightening of mute
on the mushroom hedd
spindle of the
bumper fixture must
be done to the full
maximum removing .

- &ll clearances
" ‘between the

conjugated parts), -
-after which make yst
one mcre ‘turn (until

-_.the buffer spindle

| “4pertures correspond
to the nut grooves)‘

+ 501, -HUM /
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-26-
(2) (v) (e) (d)
2 and insert split
contd. pins, See Section:
"Periodicity of
mechanism lutricatior
3 Hydraulic Check the existence of "free See Section "Mainte-
shock absorbers| movement" of the lever, If nance of hydraulic
necessary, repair ? replenish? shock absorbers"
Electrical Equipment
1 Electrical Inspect and test all contacts,
equipment
2 Accumulators Check the charge condition, level
and consistency of alectrolyte.
Consistency of electrolyte must
correspond to 1,29,
3 Starter (a) Check the fixing of the
starter and leads.
(b) Check the fittings with
regard to coupling and
mounting clearances. The
Page 49 radical clearance between
the sides of cogs must be
between 0.8 and tmm, The
facial clearance between
cog faces must be between
4 and Smm,
(¢) Remove dust from the
commutator and brushes,
removing the protective
band to do this, Should
the commutator be dirty, it
should be rutbed with a clean
rag, slightly damped in tenzine,
after which check the
contiguousness of the brushes
to the commutator.
(d) Should the commutator te btadly
scorched it is essential to
clean it with sandpaper No, OO
and then rubbed as described
in sub~-paragraph (c).
Turret and Armament
1 Turret Replenish with oil See Section
traversing "Periocdicity of
mechanism mechanism lubrica-
tion"
2 Cun 0il the pivots Ditto
Page 50
Body
1 Locks, Inspect and if necessary clean Ditto
catches, and oil,
hinges and
hinge joints
of all hatches
of the turret
body and equip-
went. SECRET
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K

(a) () (c) : @
2 Covers of overflow | Check the firmness of

hatches in the overflow hatches,

floor.

Fire~-fighting equipment

Conduct an inspection of the "hen changing

- PPO in accordance with cylinders check
Section III - "Maintenance electric circuits
of fire-fighting equipment in accordance with

para 3 Section III
PPO - "Testing of
electrical circuits”
Check the weight

of used cylinders,

Inspect fire alarm in
accordance with paragraph 4
of Section III - '"faintenance
of fire-fighting equipument",

Page 51 ' Periodicity of liechanism Lubrication

General Instructions

1. . The lubricant used must be clean ani not contain extranecus
ingredients, such as: water, foreign substances, stc.

2. Lubricant mixtures must be carefully mixed before use to otiain
a homogeneous body.

In winter, the lubricant to be heated,

3, 01l checks and replenishment should in winter te carried out
immediately after runs before the mechanism has storred.

L. All mechanism and assembly lubrication points ars shown in detail
on the lubrication plan (fig. 19}.

Lubrication Chart

A, After 1,000 kilometres

Para " Designation of Tyve of lubricant
No. assemblies, mechanism Summer Tintor
{a) {b) {c) ~(d}
1 Gear Box Cil ¥T-16P GCGST-6350-52
To a level oF 0 + 2 mm
-1
Cranks Lubtricant UCc-2  Mizxture: 50% UCc-.2
100 grarmes and 50% 01l MT-14P
GOST 6360-52.
2 Fan clutch bearings Lubricant UT-1 GCST-1957-52
100 to 150 grammes
3 Fan drive bearings on Lubricant UT-1
XPP (when there are 100 to 150 grammes “or each point

lubricating holes)

/Page 52
50X1-HUM
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Page 52

ORI N &) (@)

"4 | Disconnecting mechanisms of | Lubricant UT-1
main clutch and blocking 75~100 grammes each
clutches PP

5 | Epicyclic gear mechanism Mizture 30% lubricant U-1, 70% 0il MI-16P
GOST-6360-52, quantity as required,

The total quantity of lubricant put into
sach PMP is 2.5 litres, i.e, 0,75 Kg(sic)
of' lubricant UT-1 and 1.75 litres of oil
MT-16P,

6 | Box Vertical Drive Shaft Lubricant UT-1, 100-150 grammes.

7 | Driving gear hinge joints 0il VT-16P

8 | Driving shaft

supporting bearings 0il MT-157
9 Quadrant Ci1 -t p GOST-5360~52 to a level of
148 to 152 mm,
10 | Air-cleaner Lifter wvashing in diesel fuel the uprer
cassettes wnd middle cassettes to be oiled with

oil ¥T-147, 0,36 to 0.42 litres eash.

Page 53

B, After 2,000 kilometres
(with Tschnical Servicing No. 3)

(a)] = () (e} (CN
1 Gear Box Cil WT-16P GOST-6350-52 11 to 12 kilogrammes

2 | Quadrant 0il MT-16P GOST-5360-52 5.5 tc 6.5 kgs

3 | Epicyelic gear Hixture of 70% oil MP-16P GOST-7360.52 and
Mechanism 307 lubricant UT-1

' The total awcunt of lubricant cut into each PP -
2,2 kgs, of which 0.7 is lubricant UT-1 and
1.5 kgs is 0il ¥T-14P, :

L | Crank Lubricant UCc-2-100 grammes, Mirture: 507 UCo.2
and 50% 0il MT.1¢p
GOST-6360-52,

5 {Turret traversing In the orifice, lubricate:

| Bechanism . Bearing, cog wheels and
switch gear using 0,04
kilogrammes (first having
removed the handle disc) in
the event of dismantling

of the traversing mechanism
and the removal of lubricant
from the housing? crank case?:
L . the latter should be I,
1 . , replenished with 0.75 to 0.8 T e
o kilogrs, of lubricant. '

/6. |
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(a) (b) ! TTTETEETYRe JYINLT (d)
6 Speedometer and 011 MT-16P GOST-6360-52
tachometer cables 20-30 grammes each in the casing. 50X1-HUM
7 Turret '
(a) Race, race cogs
and turret
catch.
Commander's
hatch race and
turrets D Sh K. TsIATIM-201
Fly wheel axis - for turret race - 0.5 kgs
reservoir and - for commander's hatch race - 0.3 kgs
sector cogs and -~ for mounting race - 0.3 kgs
pinions of
D 5h K mounting.
Slides of
machine guns
Page 54 "SG". Pivots,
sector cogs and
pinion gear of
the gun elevat-
ing mechanism.
Cocking rollers
of course
(ordinary?)
‘machine gun "SG"
(v) A1l moving 0il USs-2
joints in the
turret (apart
from those
listed in
para "an).
8 Rollers in rocker Lubricant USs-2, quantity: 30-40 grammes
arm bearings (when
diemantling unit)
9 Rocker sockets The internal arm recess of the rocker to be filled
: with lubricant USe-2 to a quantity of 100-150
grammes. -
10 Suspension wheels Lubricant USs~2
and idlers 1. Put lubricant into every suspension wheel

quantity 1200-1500 grammes. Of this quantity
100-150 grammes to go into each wheel bearing.
2. Put 750 grammes of lubricant into each idler.
Of this quantity put into the idler bearings:

300 grammes into rollers

150 grammes into ball
3. The labyrinths of suspension wheels and
idlers to be greased with lubricant USs-2.

Page 55

11 Side transmission Replenish with lubricant TsIATIM 208 by VTULLS-54.
The quantity of lubricant for each side trans-
mission - 4,500 grams of which 2,500 grams into
the side transmission housing (gear box?) and
2,000 grams into the side transmission cover.

12 Lubricating system 041 MT-16P by GOST 6360-52. Put lubricant into
the level of the red mark on the probs, which is
equal to 60 litres (see chapter "Servicing the
0il system")

13 Fuel Pump 01l MT-16P by GOST 6360-52 Mixture: 50% oil

regulator MT-16P and diesel
fuel,
BSECHET 50X1-HUM
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(a) (b} (c) (4]
LA Ludbrication of On machine, both those in use or in storage,
belts all leather belts are periodically to be greased

with ammunition grease COST 2649-52,

The frequency of greasing is sei at not less
than once a year

15 Bolts, catches, 0il MT-16P GOST £360-52
. hinges, and hinge

joints of all
body hatches,
turrets and

equipment
Page 56
VI, List of fuel ani lubricants and special fluids
used on tanks
Para. Nesignation Khen used Cbservations
No. Fuel
(a) _ {b) (e} (@)

1 Diesel Fuel Mark "DL' GOST LT7L%L49 Sunmer

2 Diesel Fuel Mark "DZ" GOST L74L9-49 &inter To be used in
temperatures down
to minus 30°C.
May exceptionally be
used in summer,

b) Diesel fuel ¥ark "DA" GOST 4749-49 jinter To te used only at
temperatures below
minus 30°C,

Lubricants
(in pure form®

1 Rifle oil GOST 3045-~51 [Summer

2 Unified Tank (il MT-16P GOST 4350-52 Summer

land
inter

3 Lubricant UT-1 GOST 1957-52 Summer

fand
Vinter
4 Lubricant USs-2 GOST 4366-50 with [Summer
the following supplementary properties? land
pointers? %inter
, (a) Durability limit by? GOST 7143-54 at
' . 50°C in g/sm?, not less than 1 to 1j
Page 57
| (b) Effective viscosity by? GOST 7163-54
at O degrees centigrade and 10 seconds<
1 in intervals, not more than -~ 2,500-
(¢) Ratio of effective viscosity at 0°
and 500 to the speed of displacement?}
100 seconds - % not moré than - 20,
/5.
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©) ) , Q) @
5 Gun grease GOST 3005-51 Summer
6 Yellow Vaseline GOST 3581-47 Summer
and
1 TsIATIM 208 by VTU LL5=54 Viinter
8 Ammunition Crease GOST 2649-52 Summer
7nd
Tinter
9 TsIATIM 201 GOST £257-52 Summer
and
Winter
10 | AZh-170, VTU Wo EU 109-55 }Kh°, Summer
and
Winter A working fluid
only for hydraulic
shock absorbers.
11 Steol "M" official fluid GOST 552947 Summer
and
Winter
Mixtures
1 Unified Tank 0il UT-16P Summer
COST 6360-52 - 1707 g
Lubricant UT-1 GOST 1957-52 - 303 ninter
Page 58
2 | Cun Grease GOST 3005-51 - 50% Winter
011 ¥T-16p 0OST 4360-32 - 504
Cooling Liquids ol Low freezing level
1 Anti-freeze fluid Mark "65" GOST 159-52 Winter
2 Anti-freeze fluid Mark "4O" GOST 159-52 Winter
Page 59 Tank Maintenance Under Winter Conditions

1-

Individual Instiuctions regarding winter use of the Cooling System,

(a) When replenishing the system with cooling fluid the machine should
be in a horizontal (to the eye) position

(b) When the heater is operating the machine should be positioned
horizontally (to the eye). The heater may operate with a tilt
of the machine to any side of up to about 7°.

(¢) When replenishing the system with cold anti-freeze, after filling
' the system run off 5 to 5 litres, in view of the appreciatrle

The loss of anti-freeze
(as a result of evaporation) to be replenished with water,
eriodically checking the density of the fluid in the system

?in order not to allow great variations in density from that
specified for a given type of anti-freeze, in accordance with

expansicn of anti-freeze on heating.

its characteristics)y

(d) When the engine is operating at low revolutions it is essential
to pay attention to the water temperature on the dash-board
thermometer.Should the water go below a temperature of plus 55°
it is essential fully to close the exit louvres and go over to
an increase in revolutions ot the engine,

50X1-HUM
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Remember! Anti-freeze is a poisonous fluid and its entry into a
stomach causes poisoning, normally with fatal consequences,

II.,  Tank injection Heater

1e Purpose, structure and operating principles of injection heater.
(a) Purpose of an injection heater.

An injection Heater serves to ensure the speedy startxng of an engine and

‘the maintenance of machines in 2 state of readiness to move in low temperatures
of surrounding air. The pre-heater ensures the pre-heating of fuel, entering
to feed the engine and fuelling the fighting compartment.

(b) Structure of t'e injection heater.
An 1njection lleater consists of the following elements:
1; Boiler
2. Reducer gear with electric drive.
3. Device for heating oil in the oil tank and in the pipe lead.
L. Pipe lead.
5. Coil for pre-heating fuel,

Boiler

“‘The boiler (fig 1) consimts of a welded cylinder, inside which is a

cylindrical burner made of fire resistant non-rusting steel, joined to an

exhaust chamber.

The fluid being heated fills the cavity of the boiler between the burner
and external cylinder.

The combustion products leave the boiler externally through the outlet
of the exhaust chamber in an aperture in the bottom of the body, covered by
a special hatch (fig 3), which is opened and closed frem the interior. of
the machine, : : .

On the boiler there are two connections - for inlet and outlet of the
‘cooling fluid, a connection for the supplementary cutlet of exhaust when the
machine is inclined on its "noss", and also & box, inside whick is & coil for
pre-heating fuel (fig. 1).

.The furnace aperture of the boiler is covered by a cone cover on which
are positioned the injector heater plug connection for tke inlet of air from
the reducer gear fan and inspection window (fig, 3)

For spraying the fuel in the boiler heatser there is an inaector punp of
the centrifugal type, operating under a pressure of 10 to 12 atmospheric with
‘an expenditure of fuel of 6.6 to.7.2 litres an hour (at 70-80 revs a minute
of the handle of the hand drave).

.(Skgtqhess _
' :Pagél6] Heating System
;,.Pagé 62 - .b Redpqer‘ggar " '
r”Pége'63< ‘ ;ndipidual assembly units.of the heaﬁer;)' . L '715:2

:tﬁ“'ﬁlﬂ_- .';.f: Air. eseential fcr full combustion of the fuel, is drivan 1nto the [ Ch
R " ¢ombustion chamber of the- boiler' by the redncer. pump . through a speoial inlet' y
o pipe, situated on the roof cone of the boiler.::' o S

F Thz 1gn1tion of the fuol sprayed by the jet is effected by an 1ucandoscant hf

. 1ra t an, aleotric haater 1 fig 3 connaoted by a tumbler awi ch,y-
'Bp 1 ® P ug ( CgR ) T " Jeituated .
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Through this window 1% is alsgo possible to ignite the fuel by means of
a flame,

The boiler together with the reducer is set in the combat section of
the machine on the floor, at the left side.

Beducer gear agsembly with electric drive

The Reducer (fig. 2) consists of an assembly in which are mounted:
fuel pump, fan, water pump and a menual(?) pinion drive, All this mechanism
is built into an aluminium body, situatsed on the boiler,

(a) Fuel Pump - plunger type (with tre utilisation of one section of ‘
) the engine fuel supply) serves for the supply of fuel to the boiler
jeto |

The fuel reaches the pump by gravity flow with simultaneous drawing
off of the fuel by the reducer pump itself, The supply of fuel

is from any group of tanks (forward, middle and external) of the
fuel system through a specified tap, the coil of the fuel Pre-heater,
pump and coarse cleaning filter.

The supply of fuel to the pump is regulated with the help of a
screw (4), acting on tte pinion of the rotating case ¢f the
plunger, By turning the worm in a clockwise direction the sunrply
is reduced and vice-versa. .

Page 65. In the factcry the pump is regulated to a supply of fuel of 6.6 to
742 1itres an hour and is sealed in this manner,

Comment, For unfaltering operation of the reducer pump it is
necessary that the group of tanks from which the feed is flowing,
should contain not less than 20 litres of fuel,

(b) Fan (2) of centrifugsl type, serves for the supply of air, essential
for the full ignition of fuel in the furnace of the boiler. The
fan has a pulley service for the prlacing of the belt of the electric
motor. ) '

(¢) Wwater Pump (7) consists of a vane impeller of centrifugal type with
five blades and serves for the forced circulation of fluid, heating
the system,

. (d) Hand Pinion Drive to the Reducer (6) is for the bringing into action
of the fuel pump,fan and water pump &t the moment of starting and alse
for the operation of the heater from the hand drive. The drive
consists of two pairs of gears., The first pair of gears, placed
outside the reducer, transmits the rctation from the handle of the
kand Arive to the shaft with oogs and lugs, which drive the fuel
pupp plunger. '

The second pair is fitted inside the reducer and tranemits the
rotation from the skaft with gears tc the shaft on which the vane
impeller of the water pump and ‘an are fitted,

The handle of the hand drive and the pinion gear of the Pirst waip
. 1s made to be removable; ‘when the pre-heater is not working it
" (the handle) is kept in the ZIP of the wachine. ' .

In operating the heater by hand diive the handle - mist.be turded. .
anti-clockwise.at'a speed of 60 to 70 revolutions & minute, in doing |
‘thmz)tha"rptationgmu:st be even-end can'be ‘done by foot.as well as’ by

© /oeme
: o . 50X1-HUM'
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hand. On the body of the reducer there is a plug for filling
the cavity of the body with lubricant TsIATIN-201, 0,02 kgs.

Page 66

{e) Electric drive to Reducer (8-9) serves to bring into action the
Toducer mechanism from the electric motor MV-42 and consists of
a pulley with electric motor MV-42, fastened on a bracket and
belt, transmitting rotation from the electric motor pulley to
the fan pulley.

The fastening bracket of the electric motor has longtitudinal
sections for regulating the tension of the belt,

The starting tank (container) ccmmunicates with the basic through
two apertures in the pan. The hot fluid from the coil of the
0il tank goes to tle external nipe, inside which the oil pipe
from the tank to t:e engine p2sses through, ensuring in this way,
the heating of the nil on its way tc the oil main.

Pipe nine (fig., 1}

The heating systew has two pipe lines: pressure and suction,

Pressure Pipe Line leads “rom %tlLe reiucer water pump, gces to the head
of the engine block and from ti.ere to the radiator and the coil of the oil
tank. '

Through the Suction Pipe Line hot fluid returns to the toiler from the
coil of the oil tank and the engine water pump.

Through the outflow tap, fixed to the bottom of the machine, fluid flowe
out both from the engine and from the whole system.

The drive handle (?) is connected to the outflow tap with a tap calle
and on the bracket of the pull (draught?) protector.

Coil for pre~heating the fuel (fig. 1)

The pre-heating .  the fuel entering the engine fuel pump, and also the
pre-heater reducer pump is effected by hot liquid, washing the fuel coil
situated in a special box beneath the pre~heater boiler.

Page 67

The fuel goes to this ccil through the fuel distributing tap from any
roup of fuel tanks and runs off to the lower comnocting pipe of the "ALVEIR"
?), the filter for coarse cleaning and further, simultaneously to the engine

and reducer pump.

(¢) Operational principle of the injector heater

An injector heater works by means of an electric motor or hand drive,
which causes the fuel to pass from the fuel tank through the injector to the
boiler heater.

The fuel, on burning, gives heat to the fluid in the boiler. The heated
£1luid is drawn off tre upper part of the boiler by the water nump of the
heater whence it is fed through the upper(pressure) pipe lead to the pipe on
the engine, which joins the head blocks (fig. 1)

Prom here the heated fluid branches out in three parallel streams,

/First
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First stream - going through the engine, wasies and hsats the heads of
the blocks and cylinder blocks and goes to the water pump of the engine.

Second Stream - passing by the coil of the oil tank and the heating pipe
of the suction oil mains, heats the oil in the booster (?) tank and mains and
" returns to the lower part of the boiler.

Third Stream - passes through the water radi:ztor to the engine pump,
From the engine water pump the fluid returning to tze lower part of the boiler,
heats up and begins anew its movement into the three streams mentioned.

In the sumer period the boiler and coil of the o0il tank are disconnected
from the general cooling system.

The disconnection is effected -y a tap (specially intended for switching
over the boiler, depending on the period {time) of use), situated on the water
pipe, uniting (joining) the heads of the engine ulocks (see plan of heating
system and plan of ccoling system). I TIIRERY Tre u~e 07 the pre-heater
when the tap is turned off is not allowed,

Page 68

(&' Starting the injection heater:
To start tlie heater it is essential:
1. Before starting the heater the switch tap must te on,

For this the tap handle must be turned as far as possible so that beneath
the arrow "P" (=R latin) (view of the engine from above, see heating system
plan or cooling system plan) on the face of thre handle is the inscription
"BKL® (=On).

REMEMBER ! To simplify switching of the pre-heater tap it is essential
beforehand to raise the plug of the tap bty screwing on its shank the raising
nut, after which the tap is switched.

Having switched the tap, it is essential to tighten the raising nut so that
the free seating of the plug in the body of the tap is ensured,

2. Open the hatch in the floor for the outlet of comtustion products by
unscrewing the fastening nut of the hatch until it is arrested by the handle
turned to the lower position (key is the ZIP of the engine), press down on it
as far as it will go and turn the cover of the hatch bsyond the handle for
180 degrees in a clockwise direction and put into place the hand drive handle.

3. Connect up the fuel distributing tap to any group of tanks for supplying
fuel to the reducer pump and engine pump, pump with hand vpump.

bLe Press the tumbler to create a filament current for the pre-heater plug
spiral, after which (after one minute) begins a slow rotation of the handle of
the hand drive to the reducer in the opposite direction to that normally taken
(the handle of the hand drive is not to be fastened).

Comment: In the event that it is impossible to turn the handle it is necessary
%o turn over the electric motor and reducer a few times by means of manual
operation of the driving belt. It is also permissible with very low
temperatures, to pour 25-50 grammes of diesel fuel into the reducer cavity
(housing?) and also with the object of heating the eleciric motor to scme
extent and reducing in this connection the efforts for its rotation, to carry
out the starting and short term (5 to 15 minutes) operation of the heater from
the hand drive with the belt removed, subsequently going over to working from
the electric motor.

/After
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After firing, quickly change the direction of rotation of the handle to
normal, connect the electric motor belt to the reducer and swiftly remove
the handle of the hand drive.

When the heater is working from the hand drive the handle must be fixed
and turned at a speed of 60/70 turns a minute (the electric drive belt is
previously to be removed to reduce effort on the handle).

REMEMBER! In the event of a prolonged stoppage of the machine in low
temperatures of surrounding air with accumulators fitted frequent and
prolonged use of the electric drive to the heater reducer, ~ithout subsequent
starting up of the engine, is FORBIDDEN - to prevent accumulators going flat,

5. With steady operation of the heated boiler (when the ccmbustion of fuel
in the heater can take plece without the belp of plugs), the plug tumtler
switch must be disconnected, thus continuing the operation of the heater until
the system is fully heated, .

The normal operation of the heater is characterised by an intense rise in
fluid temperature and by the colour of the exhaust gasas, which after the
heating of the boiler (after about 10 minutes operation) must not be deep
black in colour.

6. After operation of the heater ceases the ventilator must “e connected for
1 to 2 minutes to the engine partition,

Close the hatch for the outlet of combustion products, by turning the cover
by the hatch handle anti-clockwise until the cover is level with the aperture
on the base of the hatch on the axis until positionad vertically upward, and
the removed handle of the hand drive to be laid in its place,

Page 70
2. Use of the Heating System
(a) The cooling system is supplied with anti~freeze. “When the machine

(vehicle) is halted for a prolonged stay in an open position it is
essential to:

1. Posjition the vehicle horizontally (to the eye). The vehicle
may have an inclination to any side of up to about 7 degrees,

2. Remove the accumulators and store in a warm position,
3. Close all hatches and louvres.

4L, Cover over the engine cover and intake grill over the radiator
with a Warming ruge

5. Cover the vehicle with a tarpaulin and if possible cover thre
tarpaulin beneath the snow.

For the preparation of vehicles for movement after a prolonged halt
in an open position it is escential to:

1. Place the accumulators in the vehicle,

2. Open the tarpaulin on the left side to allow exit for the
exhaust gases from the heater and engine.

3« Bring the heater into action.

k. (a) In air temperatures down to minus 30° centigrade the warming
up of the engine to be effected to a temperature of the
cooling fluid of 80 to 90°C by the issue thermometer and,
stopping the action of the heater give 5 to 10 minutes delay,
during which, periedically and not more often than six

‘times, for a short time (of 3 to 5 seconds) engage the
electric.oil pump to create pressure, When, according to
. the pressure gauge, there is a pressure of not less than
one, atmospheric, press once for 3 to 5 geccnds on the ‘
.- button of the electric oil pumping pump and starter, in this
' Sanitized Copy Approved for Release 2011/01/19 : CIA-RDP80T00246A028700140001-8 o
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()

way turning the crank shalt a few times witnouv
supplying fuel.

With an appearance on the oil metre of a pressure of
not less than 2, atmospheric, tte engine is started.
If during the period of delay the electric oil pump in its
periodic spells of engagement dues not create pressure,
according to the pressure gauge, - it is necessary to bring
the hea*er into action, repeating all processes from
beginning to end, as described above.

At air temperatures of minus 20°¢ an® lower the warming up
of the engine to be effected in two or t ree intakes
bringing each time the temperature of the cooling fluid

to 80-90°C according to the authorised thermcmeter.  During
this, after each intake (stage) give a 10 minute delay

(stop the action of the heater) to ensure heat transmission
to the crankshaft bearings.

After the second intake of warmth during the dslay,
periodically and not more often than six times for a short
period of 3-5 seconds engage the electric o0il pumping pump
to create pressure. hen, according tc the pressure gauge,
there is a pressure of not less than !, atmospheric, the
movement of the crankshaft and starting of the engine is
conducted in full accordance with paragraph "a" of this
section.

If there is still no oil pressure after the second
intake of warmth frcm the engine, the engine is to be
warmed up a2 third time, repeating fully the process of the
second intake up to the starting of the motor.

Comment: Tith air temperatures of less than minus 40°C

the starting of the engine (after it has been warmed) may
be affected with the help of the starter and air starting
device.

Remember! The electric oil pump may be kept on for not

Jonger than one minute.

5. After starting the engine allow it to run on & basis of the
minimum of steady revolutions until reacking an 0il temperature (accord-

ing to the

authorised thermometer) of 8 to 10°C, and then go over to a

basis of 1,200 to 1,300 revs/min, After the engine has warmed up the
rug and tarpaulin are to be removed and placed in the vehicle.

Page 712. (v)

The water supplied cooling system.

When the vehicle is stopped for a prolonged period in an

open position it is essential to:-

1.

L.

Tlace the machine in a horizontal (to the eye) position.
Close all hatches and louvres

Cover over tke engine cover and intake grille on the
radiator with a warming rug. .

Cover the vehicle with a tarpaulin and if possivle cover
the tarpaulin beneath the snow.

Unscrew the plug (from?) of the drain off tap of cooling
f£luid under the bottom of the vebicie.

/6.

50X1-HUM
SECRET

Sanitized Copy Approved for Release 2011/01/19 : CIA-RDP80T00246A028700140001-8



Sanitized Copy Approved for Release 2011/01/19 : CIA-RDP80T00246A028700140001-8

SECRET

_58-
6. Bring the water temperature in the lower part of the cooling

system to betweer rlus LOC and nlus 50°C according to thre
thermometer in the pipe lead from the boiler to the drain tap

7. Unscrew the plug of the pouring throat of the water radiator
(i.e. radiator cap).

8. Run off the cooling fluid., In doing this, having opened the
tap, it is vssential to ensure a continuous flow of drainm off
water, If thies does not take place the pipe lead must be
pulled towards the tap to ensure an intensive flow (with a
fully opened tap the water should drain from the system in
8 to 12 minutes).

9. Leave the drain tup and radiator cap open throughout the
period the vehicle is balted.

10. Remove accumulators :nd store in a warm place,

Corment: After draining the water from the system it is advisable to
pour not less than ? litres of anti-freeze intc the radiator. Ir
this is done as soon ac the anti-freeze begins to run from the

drain aperture the drain tep must be shut.

Page 13 To Prerare t.ue Vohicle for Movement after a
Trolongec :alt in an open positicn

1e The vehicle to be put in a norizontal (by eye) nosition in positicning tuse
machine a tilt of up to alout 7° ie permitted on any side.

2. Open up the tarpasulin =t the left side for the outlet of exhaust gases
from the heater and engine and “¢r uccess to the water radiator.

3. RPeplenish the cooling system. In doing this, if the surrounding temperature
is not lower than minus 25°C, the replenishment of the system with water heated
to a temperature of plus 70 tc plus 8Q°C is allowed.

To avoid freeging in the radiator the replenishment with hot water must be
conducted quickly and without stops, in the shortest pericd of time, After
beginning the pouring in of the water the drain tap is to be opened and, as soon
a8 a regular stream of watar begins to flow through the drain aperfure, tke
tap must immediately be shut off again. After thie another 30 to 50 litres of
water must be poured in and the heater brought into action, as described in
para "d", page 68,

When starting the heater or immediately after, the svastem must be fully
filled with water and the radiator cap and drain tap (on the bottom of the
vehicle) must be fully screwed home and under tap plug 2 spring washer is to
be placed. ’

It is forbidden to pour boiling water into the system.

REMEMBER! If the surrounding temperature is less than minus 25°C,
Toplenishment of the cooling system may only be effected by means of
anti-freeze (cold or hot),

In starting the engine a situation is possible where the reducer-gear
handle does not turm. This occurance may be as a result of the freezing
of the vanes of the reducer water pump consequent upon an incorrect positioning
of the vehicle whilst draining off (with a comsiderable tilt tc the stern or
_on the right side). . : ‘

Page T4 .

In this case it is necessary to act in-the following way: hot anti-freege i
at a temperature of plus 50 to plus 80°C.is poured in in such a gquantity that-
 the rotation of the reducer randle (arm?) is ensured. The remaining quantity
. of anti-freeze is poured in cold.” T{ is essential to shut off the drain tap
as soon as the anti-freeze begins to flow from the drain aperture, ' e

o /Comment -
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Comment: If, in pouring cold anti-freeze into the system (after closing
the drain tap) the anti-freeze continues to run from the drain aperture

of the tap, because the value is not lying properly in its socket due to
ice on the extremity of the interior of its body, it is permissible to heat
the tap (by a flame under the bottom).

L. The warming up and starting of the engine is to be conducted according to
point 4 of the section "Use of the heating system!.

“hen stopping the vehicle, supplied with water, for a short halt outside a
warmed place ani with a necessity to maintain the engine in a condition to ensure
its speedy starting, - IT IS ESSENTIAL:

1, Place the vehicle in a position horizontal to the eye, a tilt of up
to about 7° on any side is permissible.

2, Warm the machine, as described atove, pulling asiie tlhe tarpaulin at
the left siie, to allow outlet of exhaust gases from the boiler,

3, ¥hen the water temperature goes down to plus LOO accerding to the
issue thermometer, bring the heater into action, as described in
section "d"

Heat the water im the system until a temperature of plus 80 to 900 is
reached, after which stop the heater action,

L. Each time the water temperature falls tc plus LOOC it is necessary to
begin anew as describded in point 2 and to repeat this throughout tre
period the vericle is halted. '

Page 75

3. Maintenance of the Heating Cystem

A, Maintenance

1. The boiler is cleaned once a year, after winter use, but not less frequently
than after 40 tc 50 hours of heater operation the boiler ie cleaned of the
rroducts of the fuel that have not fully been burned out, The cleaning covers:
furnace, chamber and internal snace of the cone cover with jet, plug and pipe.
(To determine the times of cleaning the boiler the length of time it is

operating should be noted in the vehicle formula work book), The cleaning tc

be carried out without removing the boiler from its bvase, The cleaning to bte
done by scraper and ramrod. When preparing the tank for winter use the boiler
is to be cleaned irrespective of the numbter of hours it has operated.

2. Preparatory work and the Cleaning of the Boiler.

As a preliminary it is essential to remove:

(a) The lower fence (protector?) (of the engine).

(b) The fuel pipe going from the reducer gear to the jet.,
(¢) Disconnect the lead frcm the hoater rlug,

(d) Relax the tension of the band pressing around the rubber hose on
the air pipe of the boiler cone.

(e) Remove the cone cover of the boiler, first unscrewing the nuts and
bolts with which it is fastened,

(f) Open the hatch cover of the pre-heater exhaust outlet,

/To
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To clean the internal cavity of the boiler it is essential to turn the
ramrod handle to the free place which is between the coarse cleaning fuel filter
and the fuel distributing tap. Then place the ramrod beneath the engine crank
case and from this position do the cleaning, direoting the end of the ramrod
until it meets resistance at the rear wall of the boiler heater.

The removable cone cover to be cleaned with a scraper,

The exhaust outlet (pipe?) to be cleaned of soot, by lightly tapping around
or cleaning from below the scraper.

Having cleaned the soot from the boiler it is necessary to reassemble it

consecutively in the reverse order to dismantling. After cleaning the boiler,
close the hatch,

Page 716

3. Lubricating the Reducer

Combine the lubrication of the Reducer with the cleaning of the boiler by
replenishing the cavity of the Reducer with 20 to 30 grams of lubricant TalATIM-
201.  Also, during the time the heater is operating it is essential periodically
to lubricate with the same lubricant the bush (sleeve?) of the crank czse into
which the axis of the pinion of the hand drive (starter?) is rut,

3, Faults

1, If after connecting the tumbler the plug spiral filament and the initiation
of rotation of the heater arm (handle?) do not work, it is necessary to:

(a) Check the presence of the plug sriral filament through the inspection
window of the boiler cone cover. If there is no filament check the
electric circuit., If the latter is in order, then the plug must be
unscrewed and the spiral inspected. If burnt out, replace.

Comment: In the absence of a servicable plug, ignition can be effected
by an open flame (a stick with a burning end or piece of fibre) which is
put through the inspection window, at the same time turning the handle.

(b) Check the intake of fuel to the Reducer-gear pump, for which, ensuring
that in the tanks which are connected up there is not less than
20 litres of fuel, unscrew for 3 to 5 turns the bolt releasing air from
the Reducer pump and pump the hand pump until a steady flow of fuel
comes from beneath this bolt. Then turn the bolt as far as possible
and swing the handle of the ALVEIR (?) two or three times,

If there is less than 20 litres of fuel then connection should be made
to tanks with a greater amount of fuel, .

If fuel is reaching the pump but the jet is, nevertheless, not

working it is necessary to check the cperation of the pump, For this
the nut of the pressure pipe must be unscrewed from the connecting
pipe of the pump fuel element; on turning the Reducer handle (arm?)
the fuel should, with a serviceable pump, flow out in a stream,

Page 7] An obstruction of the jet, as a rule, will prevent the possibility of
the Reducer handle (arm?) being turned. In this case, tke jet must
be replaced. v cleaned. To clean the jet, it must be taken apart and
each item washed in clean fuel. T7hen re-assembling and re-positioning
the jet partioular attention must be paid to the correctness of assembly
of the jet, remembering how the bits where positioned in the jet before
dismantling and making use. at the same time of the plan in this

.instrgct;on_(fig 3 .

/2.
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2. Faltering in the operation of the heater on starting, and when there is
sufficient fuel in the tanks, may also be the result of the intrusion of air
from the fuel system into the Reducer fuel pump.

The air is released from the Reducer pump by unscrewing for 3 to 5 turns
the air release bolt followed by pumping of the hand pump until a steady stream
of fuel comes from beneath this bolt, without air bubbles. After this the
bolt must be tightened until it meets resistance and the pump pumped two or three
times with the handle.

If it is necessary to bring the heater into action or to go over from one
group of tanks to another when there are small (inaccessible) quantities of fuel
in them then, after conneoting the fuel distributor tap to one or another of the
groups of tanks the tap for air release from the oil system (situated on the beam
of the engine guard) must be opened and keeping it in the open position, pump the
hand pump until the connected pipe lead is completely full of fuel. After this
the above mentioned air release tap is closed znd the heater started. If on
doing this the heater does not start because of lack of fuel supply to the jet
then it is necessary to release the air from the Reducer pump by unscrewing the
bolt and pumping the hand pump without opening the air release tup.

3, If the heater exhaust gases continue to come out in a deep, black colour
after about 10 minutes of operation this testifies to insufficient heating of the
fuel in the boiler.

The latter can take place:

(a) With poor suction of fuel by the jet which gives a flowing stream or
a stream of copious drcps. Such a jet must be changed.

(b) If there is heavy scale in the interior of the boiler. This must be
removed by cleaning.

To reduce the development of scale inside the boiler rotation by the
use of the handlz must not be allowed without necessity; handle
turning to be begun only after the plug spirals are fully heated.

(¢) If there is disruption of the adjustment of fuel supply to the Reducer
pump when, instead of the normal outflow of 6.6 to 7.2 litres of fuel
per hour tie outflow is appreciably greater.

Disruption of the adjustment can only occur if there is a break in the
locking wire, holding the regulating thread of the pump against forced
rotation of this thread.

In this case tre pump must be readjusted to give normel supply and the
thread fitted with a locking-wire and a seal put on. Adjustment of
~ the pump can only be carried out by qualified perscnnel,

Page 79 - Maintenance of the Tank's Fire Fighting
Bquipment (FPC)

1, Purpose, structure and operatin; principles of
fire-fighting equipment

1. Purpose of the Tank's fire-fighting equipment.

The fire fighting equipment of a tank consists of a fire-fighting carbonic
acid unit, designed for extinguishing fire in a tank by filling with carbonic
acid gas all the free space of that section of the tank in which the fire startis.

2. Structure of PPO.

The fire-fighting equipment (fig 4 and 5) consists of the following elements
(units):
/(a)

50X1-HUM
SECRET

Sanitized Copy Approved for Release 2011/01/19 : CIA-RDP80T00246A028700140001-8



Sanitized Copy Approved for Release 2011/01/19 : CIA-RDI5§6T00246A028700140001-8
SECRET
. . -hz-
(a) Three cylinders of 5 litre capacity containing carbonic acid, situated’

in the combat section of the right side of the body, near the engine
guard,

(b) Two main pipe leads, joining the cylinders with the combat and engine-
transmission sections, each main terminates with four outlet spray
nozzles, situated in the following places:

In the combat section - two (in the nose portion of the hull), between
the ammunition store and fuel tanks) and two on the engine guard
(at the sidaes),

In the engine-transmission gection - one 2t the nose of the engine,
the second at the left side between the engine and the fuel tank and
two in the stern part behind the KPP (by the TMP).

Page 80

(¢) Six thermo-eleciric alarms (i.e. informers) - situated by, and on the
same brucxets &s tLe spray nozzles, Trere is no alarm on the engine

guard TZ.

(d) The Signal board of the driver, fitted wilk two signal lamps, two
buttons intended for extinguishing fire in the engine in transmission
and combat sect-ons and one button for checking the serviceability
of the lamps.

(o) Buttons, duplicated, positioned on the under-‘urret sheet, in line
with tie right ceiling for extinguishing ire in the ccmbat section,

(f) Signal whistle, situated in the nore section of the hull.
»
(g) Switch-meter positioned above the cartonic~acid cylinders,

(b) Special slectric leads (wiring systems”) =ith Lwo dcubtle clamping
trangpcrtable boxes.

Operating Principles

Bach carbonic acid cylinder PPO (fig 7) is eq.ipped with a special head
with two sleeves (comnecting pipes?) one of whic* is joined tc¢ the pipe lead of
the combat section, the other with the pipe lesd of the engine-transmission
secticn. Hach of these sleeves is separaied frow tre cavity of the cylinder
with its carbonic-acid membrane (6), fasten=d by plugs into which are built
pyro-cartridges IPZ(12) and a plunger-piercer (5.

When extinguishing a fire by the pressing of tae button, to the electric
fuse of the appropriate pyro-cartridge an electric current is led. Tre
pyro-cartridge explodes and the pressure of gases forces the plunger-piercer to
pierce the membrane, Through the aperture made in the membrane tre cnrhonic
acid surges frow the cylinder in the appropriate main to the cest of the fire,

P

These plans as Follows:
Page 81: Main Plan of Fire PFighting Zcuipment,
82: Tositioning of Fire Fighting Rquipment
83: Switch-ieter
84: Carbonic Acid Extinguisher and spout for charging
85: TPO Signal Board

86: Thermo Electric Alarm and Outlet Pips.
/Page 87
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For informing the crew that a fire has broken out in the combat or engine-
transmission section, there are appropriate signal lamps, situated on the
signal board (see fig. 8), and also a signal whistle (siren?) which operates
only in the event of a fire in the engine-transmission section,

In the combat and engine-transmission sections six thermo-electric alarus
are situated in various places, They are linked to the electric circuit of
the appropriate signal lamp, Each thermo-electric alarm (fﬂg. 9) is fitted
with a special bimetallic membrane (4) which bends, when the temperature rises
(on the outbreak of a fire) ind the contacts join (1 and 6) completing thre
electric circuit of the apprepriate signal lamp. To extinguish the fire it
is necessary to stop the engine; on the signal board the button of the signal
lamp which has lighted up, must be pressed.

The checking of the effectiveness of signalling lamps (lights?) and electric
circuit is done with the help of a special button (5) situated on the signal
board (fig 8). Signal lamps that are in working order must light up when thre
button in question is pressed.

To extinguish a fire in the combat section, apart from t'e tuttcn positioned
on the driver's signal board there is also a supplementary (duplicate) lutton,
situated on the leaf (sheet?) under the turret, in line witr the right ceiling.

The engagement of the electric fuses of the appropriate cylinders wien
pressing the fire extinguishing button (see fig. 4) is effected through the
switch-meter (fig. 6) to the terminals of which - "B (Combat Section) and "D
(engine-transmission section', the appropriate extinguishing tuttons are ccnnected,
These terminals, through oscillating contacts fastened on tle movable disc of
the switeh (1) complete circuits (join?) in turn with tle contacts whic* are
connected by leads with the pyro-cartridges? on the aprropriate sides of the
cylinder caps 1B, 23, 3B (for tre pyro~czrtridges and membranes operating on the
combat section) and IT, 2T, 3T (for the pyro-cartridges and membranes, operating
on the engine-transmission section).

Page 88

Switch-meter (fig. %) cperates in the following wayy when the button is presced
the electric circuit of the arpropriate pyro-c-rtridge fuse is completed through
thie terminal "3" or "T" (fig. 4) and the oscillatin. c¢nntacts of the movable
disc, At the same time the relar in the switch-meter (15) is engaged - tre
relay armature retracts an®, rotating tre jaw pawl(?) (5), mcves tre cateh (?)
on to the next cog of the ratchet (2' which is positioned on the same axie as
the movable disc and the sector (”' reading ‘he cuantity of used cylinders,

fn releasing the button the relay is disconnected and the armature, acted upon
by the spring, rotums tc its original position, pulling trrougk tle pewl an<
ratchet catch with movable disc and secter. In this the oscillating disc
contacis cumplete the contact ol the pyro-cartridge of tie next cylinder and
thus prepare it for actiony tae zector for reading the numoer of used cylinders
with the nuabers marked ¢n it tim.e an! wgainst the "eyelet" (2') - (cpenirg

in the frame of the switch-meter t:.e next nunber epnears, showing tle number of
used cylinders.

The extinguishing of fires in toth sections simultaneously must te effected -
only by successive pressure on tle buttons,

2T ZV BER! SIVULT ANE(US FTUSOURE Gh BOTH BUTTONS IS FORBIDDEN, since in
doing this the two pyro-cartridges of one car will operate and pierce ttn the
membranes, causing the pipe leads 07 the engine-transmission and combat secticns
to join up through the used cylinder and with the next extinguishing of fire
the carbonic-acid, irrespective of the button connected, will go to both secticns.

The charging of the PPO is done by 2 regular current of 2L volt prescure,
entering the signal board of the FPO and the button on the leaf below the turret
in line with the right ceiling, from the terminals ¢n the protective tlocks of
accumulators,

/Page 89
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Page 89
I1, Use of FMire-Fighting Equipment

1. In extinguishing a fire the driver must fir#t stop the engine and then
press the button on which the signal light is burning (on).

The button must be pressed to the full and quickly relezsed.

The button should not be kept for a prolonged period in the engaged (pressed)
position.

2. If after pressing the button and the exhausticn of the cylinder the signal
light goes cut - this is 2 sign that the fire has been liguidated.

If the signal light continues to burrn, this means that the fire has not
been extinguished and it is necesmary to repeat the sxtinguishing overatiun,
i.e, the button must again be wressed,

3, If there is a simultaneous fire 1in the combat and engine-trarsmission
gections, voth lights will go on on the siznal board.

In this case, to extingrish the fire it is necessary to press bctl buttons
in turn.

RRENEMBIP: SL{ULT~NEOUS PREZSURE ON BOTH BUTTONS IS FORBIDDEN, since in
deing this the two pyro-cirtridges in one cap will operate and pierce both
membranes, causing the pipe leads of the engine-transmission and ccmbat sections
to join up through the used cylinder and when the next extinguishing of fire
takes place tre curooinic—acid irrespective of the button pressed, will go into
both sections.

Pressing the two buttons in turn, apart from what kas been said, also
ensures the etfective extinguishing of a fire since it will take place in each
gectiun frum 4 separ-te cylinder.

L, The extin,uisting ¢f a4 Iire in tie combat section can also take place with
the pressing of button PP on the sheet beneath the turret, in line with tie
right ceiling.

Fage 90

Se If the number "3" is shown in the "eyelet" of the switch meter this means
that all three cylinders have Leen exhausted and they must te changed.

6, THE CRIV AND MaTSTAwCEH STAFF WUST REMEMBER THE FOLLOWING:
(a) Properly oper-ting fire Tighting ejuipment is an effective instrument
for extinguishing fires which break out in the vehicle, in this way

safe:uarding both the crew and the vchicle,

(v) Carbonic acid streams from a single cylinder for 4O to 50 seconds,
the extinguisiing of a fire takes 8 to !5 seconds

(¢} W¥hnen the carbonic-acid comes to the end of its outflow a great
concentratin o it iz formed in the lower part of the hull of the
machine anl, tterefcre, after lijuidating tie fire in tke combat section
and driving section it is essential to ventilate,.

4 prolonged spell in the lower part of the hull from which carbonice
acid has not been removed can lead to loss of consciousness,

The driver, situated lower in the tank than other crew members must,
on the exhaustion of the FPC, cpen the ventilating hetch in the
driver's hatch cover and breath through it.

/(a)
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(d) The operational effectiveness and preparedness for action of
fire-fighting equipment is ensured by systematic inspection and
. correct maintenance.

111, laintenance of Tire~fighting equipment

1. Ceneral Instructicns regarding the inspection of machines.

It is essential to check by external inspectibn:

(a) The presence of seals on the caps of extinguishers (cylinders) and
signal board.

(b) Thne presence of cellophane protectcrs on the buttons (cn the driver's
signal board and in the turret).

Page 91
(¢) The serviceability of electric leads (absence (f damage),
(4) Serviceability of the signal lizhts and signal whistle,

(e) Number of used cylin'ers (in this connection it is CATEGCRICALLY
FCRBIDDEN TO TURN THE NUMBXRED SECTOR)»

(£) Pixing of pipe leads and electric leads to the carbonic acid
extinguishers and to the contact buttons of carboniceacid fittings.

{(g) Avsence of pieces of waste and rags in the combat and engine-
transmigsion sections.

2, Maintenance of Carbonic-icid Extinguishers.

After every 10 to 12 months of storage and use of cylinders t'.ey must be
subjected to inspection weighing.,

The weight of carbonic acid with which the cylinder is charged must conform
tc tke inscription on the stencil and must not be less than 1.8 kge, I¢ the
contrary is the case the cylinder must be re-charged or exchenged for one that
is charged.

With repeat charging of a cylinder with carbonic acid the weigit of the charge
of carbonic acid and the date of weighing must be entered in paint on the
cylinder stencil, Analogous entries are to be made in the tank log book,

Charged carbonic-acid extinguishers of the company set ZIP tc be stored
in a dry place with a temperature not higher than plus 40°C.

To change cylinders in a machine it is necessary:
(a) Connect the "mass",

(v) Unscrew the covering nute (fig, 7), disconnect the lead and ccver the
ends with insulating tape. If the covering nut (1tem 59,318 should
unscrew together with the plug (item 59.326=1), the latter must te
held from unscrewing by item 59.332-2 flat nut spanner with (from?)
C-11,

(¢) Disconnect the pipe leads from the pipes (connectors?) of tue
extinguisher.

(@) Remove the cylinder and in its place put a new one with a normal charge
and fasten it firmly with its fastening bands. 50X1-HUM
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(g) The joining 'of leads from the switch-meter (after checking that the
circuit is in working order) is done in the following order: leads
with tage "87", "86", "85" (3B, 2B, 1B) to be joined with cap
cartridges on the side of the nose of the machine (vehicle?), leads
with tags "88", "89", "go" (1T, 2T, 3T) to the cap cartridges on
the engine guard side.

Subsequently the paired leads "3B" and "IPM gre joined to extinguisher
No. 3 (the first from the vehicle nose), leads "2B" and "2T" ~ to
extinguisher Ho, 2 (middle) and leads "IB" and “IT" - to extinguisher
No. 1 (by the engine guard).

The leads must be joined according to the plan (fig. &)

(r) Position the pipe leads, effectivel; tightening the connector nuts
and checking the presence of packing layers in each connection.

3, Checking Electric Circuits

To check PPO electric circuits it is necessary to:-

(a) Disconnect the "mass" and disconnect the lead from the cap.
(vb) Attach an electric lamp to the end of each lead,

(¢) Connect the "mass". Vhen this is done the lamps on the ends of
the leads and on the signal board should not light.

(d) Wnen the button in the combat section is pressed the lamp on the
end of 1lead "85" (1B) should light up. On releasing the button
the lamp should go out and the switch meter must show the [igure
in the "eyelet".

nqn

Page 2:

When this button is pressed a second time the lamp on lead "86" (2B) should
light up and on release of the button, should go out while the svitch-meter must
show the figure "2" and so on.

In this way it is necessary successively to check from the buttons on
the signal board both groups of jead - the combat and engine - transmission
sections, and also the working order of the combat section leads from the
buttons on the sheet beneath the turret, in line with the right ceiling.

REMEMESER} On pressing one and the same button extinguishers No. 1, No. 2
and No. 3 rust operate in turn. Discharge must take place in that section on
the button or vhich pressure is put. .

(¢) Checking on the presence of contact between the pyro~cartridges and
the leads connected to tkem on the cylinder caps is carried out,
with the engine not operating, in the following way:

Check the effectiveness of the prctector (fuse?) 80A in the charﬁing
circuit in the protective tlocks of accumulators (terminal No. 3).

Connect the disconnecting switck of the mass. On the switchwmeter -
place the sector with numbers in position "C" Yy turning clockwise
tevond the slit of the spindle with ratchet,

On the rear psznel of.the PPO signal boerd turn the wing nut and

remove from the bolt the lead which shows the minus of the volt
meter (volt ampere metre) on the driver's electric instrument bosrd.

/The
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TS TID oI This lead to be laxd in Iine with the outlet contaet bolts o, 1
and No, 3 of the PPO signal board, at the same time pressing the volt ampere
meter button on the driver's electric instrument board, Deflection of the
volt ampere metre arrow when this is done, shows the rresence of contact betwesn
the pyro-cartridge and lead,

After this, on the switch-meter place the sector with numbers in turn in

position "1" and "2" and on each of them repeat the tests in the order deseribed
above, .

Page 2&

After finishing the tests put the sector with numbers in position "on,

Put the tip of the volt ampere metre minus lead on the (1t on the TPO
signal board and tighten it with a wing nut.

L. The testing of the cperation of the'thermo—alarms is conducted as feollows:

1. Beneath one of the TEIzv {(i.e. Thermo electric alarms) of the combat
section place a special source of heat, At this, the signal light
over the button "in the combat section" must go on, “hen the source
of heat is removed the light must, after scme time, go out, In this
Way check in turn all the TEIzv of the combat section,

2, in analogous test of thermo-alarws is conducted in the transmission
section, when the sirnal 1icht above the button "in the engine-
transmission scction" must 80 on and the TTO signel must sound,

In testing the THIzv of the trarsmission section, tu protect t:.e
signal from turnin, out, it is essential not longer than 39 secends
after com~letion ~° the circuit to disconnect the disconnector of

the "mass" and reriodically ccnnect it for 3 to 5 seconds before

the cireuit (TkIzv) is broken., 1In this process the total time that
the TEIzv combat and en, ine sections are ccnnected up must not be more
than eixht winutes.

5. Charging Jurbonic-.cid “xtinguishers

Carbonic acii extirgrishers are charged with liquid cerbonic acii from
cylinders of lLov.e Sapact iy vith the aid of a special punp or transfusicn,
ensuring in the latter cuse the refrigeration (condens:tion?\ o7 the cylinder
being charged,

Charging by tronsusi n i carriel out in +he “ollowing order (fig. 10).

Unscrew the stoprey in ire cylinder can,

-\

Set the specil e (g wrer?) (fig 7' with washer (1),
Suspenl (o0igl”’ 1 e cylinder and fitted key (fig. 10)

The cirhenic nei” cxlinier (1) of large caracity (40 to 50 litres) to de
placed valve dow. (07, 0,

Paye )

Unscrew one of t.c ~tor~ers wit. a spanner (L) join by a pipe (2) the key ()
connector witin the cxlinder.

The cylinder togetlor -ith gew {(?) to ve prlaced in a cooling medium (in a
bucket of snow or cold water', put on scales ani weizhed,

Tith the sranner laver L (fig, O seye- Up the connector (5) to the full,

Fully open tne valve of t.e lirge cylinder and then unscrew the connector (5)
and begin thre filling of the cylinder with cartonic acid,

Fill tun eylinder with ca~Yonic acid until its weight increases by 1,8 4o 2
kgs. On cempleticn of charging t: Ltly screw up the nenrector (5Y =p? Va]véOX1—HLHW
of the l-rgse cylinder.
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. Carefully disconnect the pipe (2 (rig 10) from the connector of the key (?) .
and suspend (weigh?) the cylinder together with the key (?).

If the.weight of carbonic aoid exceeds 2 kgs - let out the surplus.'

Remove the key (?) from the cylinder cap, test the cylinder for hermetié sealing
greasing junction places with soapy water, but not allowing any bubbles.

(9) (Put a)washer (packing?) on the comnector end tightly fasten with a stopper
9) \(fig 7). .

The weight of the cylinder end carbonic acid and the date of chalzing to
be written in paint on the stencil (?) on she tody of the cylinder and in the
tank log book of the PPO, attached to the machine,

Page 96 Plan of Fire-Extirsuisher Charging
Page 97 Faintenance of Hydraulic 3l.ock Absorbers

Maintenance of Shock Absorbers comsiste of inspection of the completeness
of filling and of their fixing to the body of the vehicle,

The fixing of a shock absorber is tested by external inspection - tapping
of the heads of bolts with band hammers. An insufiicient zmount of fluid in the
hydro shock absorber iec detected by & preserce of "free movement" in the arm
of the hydro shock atscrter or the presence of 2 leak of the working fluic from
beneath the rubber cuff or seams of jointg. If & leuk is discovered the
hydraulic shock absorber must be removed from the vehicle for servicing. After
teing removed the hydro~chock absorber must te luid in a horizontal position
with the cover "4" (fig. 11) upwaerds, remove the cap and change the defective
item, If the rubber cuff "S5" has to be cuanged it is essential to ensure tight
pressure of its flunge tLetween ‘Le cover "." und the face of the neck of the
bvaffle (diaphragm?)"™@". The size of the cumpression of the cuff flange must
be between O.4 and 1.2 mm and is regulated by tle aprropriate asseably of
wushers "6". If the washers "86" have te be chunged then select an assembly of
washers =ach as will in their thickness match the thickness of the washer being
changed.

RBofore being fitted the asher must Ve smeared with a thin film of whiting
or red-lead. If there is a leak of working fluid from the hydro-shock absorber
tirouxh washers "7", the beffle(?)"8'must be removed and te washers changed
the thickness of the assemtly of seshers being fitted must be from 25 to 30%

igeer than thne clearance botween the face of the body "9" and the flanges of
the baffles "8" (when the baffles are pressed againegt tke bottom of the body) .«
The clewrwnce ig tc be measured in four, diemetrically opposing places, two of
which must be in the middle of the fists (?) of the baffles. Refore fitting
the washers must be sueared with a thir film of whiting or red lead.

The belts must be equally tightened to the full,

Prge 98 Sketch Pig., 11, ilydraulic Shock Absorber

Page 99

In this connection tre clearance between tie flunges of the baffles and
body, measured by clearance gauge through the grooves in the washers, must
correspond with the clearance obtaining before the washers were fitted, or less
(smaller?) than this clearance, but not more than 0.05mm.

The zim of the hydro-shock absorber to be rressed on to the splines of the
vane 20 tlsit the graduation lines on the face of the vane and armm coincide.

The correctness of assembly to be tested by turning the vane "10", which
should freely revolve by hand. If tiere is no lezk, the level to which the
chamber of the hydro-shock absorber is filled with working fluid must be
determined by discermecting the arm of the hydro-shock abrorber from the
rocking shaft and rocking it a few times from one extreme positionﬂtO"ﬂraothei(until
the vane comes up against the baffle). :

/1t
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If the arm goes some of the way without resistance (easT ¥y without meeting

resistance from liquid), and the extent of the "freec movement" of the arm is
more than 30mm (in measuring at the end of the arm) and is not the result of the
gap of the arm on the splines, the bydro-shock absorber must be replenished.

For this purpose the plugs "2" and "3" must be unscrewed and, with the aid
of a funnel, replenishment of the hydro-shock absorber fluid should be made
slowly, through the aperture of lug "2" (holding the funnel suspended so that
it does not overlap the aperture§ rocking the armm from one extreme position to
the other. ‘

The replenishing to be carried out until fluid shows from the aperture
under plug "3" which indicates that the hydro-shock absorber is fully
replenished.

After this the plug "2" must be screwed up to the full extent; in the
aperture under plug "3" screw in the hose connector from the screw 8yringe-press,
place a measuring dish under the free end of the hose and aslowly raise the arm
of the hydro~shock absorber from the boitom upwards until 90 cmg of the fluid
has been drained from the hydro-shock absorber. The free end of the hose must
then be raised upwards and, slowly moving the &rm dovnwards, transfer the fluid
contained in the hose to the hydro-shock absorber.

After this, unscrew the hose, screw up plug "3" to the full and split pin
the plug.

The hydro-shock absorber is filled with a mixture consisting of 90/
saponified glycerine OCT NKPP-532 or technically distilled glycerine, 1st or 2nd
type (textile{ OCT NKPP-533 anld 10% of spirit of raw ethyl GOST 131-41 or spirit
of rectified ethyl OCT NKPP-278.

Structure, Use and Mauintenance 34
blectrive Drive EPB-l

1. General Information

The main Jrive for rotating the turret is electric drive EPB~4 with a double
drive system. The electric drive is intended for the horizontal directing
(aiming of a gun on to a target by tile gun commander and also by the tank
commander. The control of the electric drive by the gun commander is effected
by controller KB-4. The direction of rotation of the turret is determined by
turnin;, tte control handle to the right or tc the left from the original vertical
pousition.

The speed of rotation of the turret grows with the increase of angle of
deflection of tfe handle. The electric drive, having wide limits of smooth
adjustment of the turret's speed: from 0.1% second to 5.5% second, with a

- 8taggered trunsfer io moximum speed in 10°/seconds ensures precise horizontal
direction of tlie gun on to the target by the gunner. The gunner's control of the
electric drive disconnects automatically, if the tank commander t-:kes over control,
when the handle key of the turret rotating mechanism is released. The contrcl
of the electric drive by the tank commander is effected witk the help of the
comnander's control system. The direction of rotation of the turret is determined
by turning the cover of tke commander's hatch to the right or to the left from tue
original position (hatch or catch).

If the tank commander, releasing the hatch cafch and. turning the hatch by
means of his sighting instrument in the direction of the target and holding it on
the target, presses the button in the handle of this sighting instrument, tlen
the electric drive will begin to turn the turret at the muximum speed 10~/ second
in the direction and atthe same angle as that on which the commander's hatch cover
has been turned. “hen the gun axis coincides with the signting line of the
commander's sishting instrument t:e electric drive automatically disconnects and
the turret stops.

/11
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II. Description of Structure

Electric drive EPBel includes the following units: Motor-generator AB~6l,
rotation motor MPB-5k, controller (control device?) KB-L, starter switch gear
PPU-2, filter FG=57, commander's control system and inter-locking gear of. the
band drive turret traverse, eleotrically joined together according to the
principles of theé sketoh (fig. 12). .

1. Controller KB~} is intended for the control of the electric drive by the

‘gun commander, KB-h consists of an apparatus comprizing an electro magnet relay,

. ‘Bystems,of movatle and immovabls .coptacts, rheostat block (?) .and pressure regulator,
The controller provides for c:sanges in speed by changing pressure, developed by

. the AB~6l, and the direction of rotation of the turret by changing the direction
of the current in the shuting coil (?) UPB-54 and the control of fire of the co-ax
machine gun by a button in the controller handle. The controller is situctéd on
a bracket fixed on 4 runner in line with the rotating mechanism,

2. Starter switch gear PPU=2 is used for connecting the electric drive -
to the battery and switching:the.rotator motor of the -turret:NPB~54 at.-
the maximum rotation speed.

Page 102: Basic Plan of Blectric Drive EPB-l
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The PPU=-2 consist of an apparatus, comprising three strong current relays,
one weak current relay and actuator (starter?) resistance. The PPU-2 is
situated under the controller on the same bracket.

3. The motor-generator AB=5L is for converting the congtant voltage of the
accwiulator battery tc the regulated voltage necessary for feeding motor
HPB-54 'with the smooth change in the spesd of turret rotation.

The AF=5lh concists of an assemtly comprising two similur four tenainal
electric mackines or direct current of shunt excitation, situuted in one common
body, the armatures of which are situated on the general shaft.

One side of the nssembly is worked by motor and the other by generator,

The AD-3L is positioned on a svecicl cushion fixed to the ground sheet
(of metal) beyond the "controller".

L, The electric motor HIB-54 is used for bringing into action the rotation
mochanigm of the turret from the motor :onerator AB=64 or from accumulator
batterises.

The .PB=54 consists of a four polar reversatle motor of direct current of
ashunt excitation. The MPB-54 is fixzxed on the crank case of the turret rotationw -
mechanism.

5 The filter Fo=57 in the structure of the electric drive is used for
suppressing radio frequency interference, created by the electric drive units.

The filter FG=57 is fixed to the left wall of the turret on the motor
generator AB-6L.

6. The system of commander's control of the turret rotzting electric drive
includes tze following: :

(a) Terminal Switch Block PC-3, used for preliminary preparation of the

electric drive system, for turning the turret to one direction or
another, by the tank commander. ‘

/Page 10
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terminal switch block is o Ffﬁéidé‘f”éé@%‘mﬁ&mtdﬂ‘éﬁ%iﬁﬁ&ﬂaﬁ\lt,.% svitches
PC~3 and a lever with a roller, on the lower part of the lever a cog (cam?) is

welded which, when the lever is turmed to one side or another forces out the
coupling rod of one or the other switelh and in this way engages the switchos,

The terminal switch block PC-3 is situated on the inside of the turret cover
behind the tank commander.

(b) The Copyinz (duplicating?) installation is for engaging und disengaging
terminal switches, The copying installation is a smooth cylindrical
surface, situated on e cxternal side of the runner of the block of
the commander's hitch cover, below the ball runner tracks. In one
pluce on. this cylindrical surface there is a radial recess in which,
in the initial position (hatch fastzned) tre roller of the terminal
svitch block lever.

(¢) The ring (cyclic?) contact:ng instellation, censisting of two rings
and two brushes intendeld Jor the suppl; ol prascure (voltwge?) to the
side system from the turret in the rotating cover of the tank commander':
hatch on button 205K, Contacting rings are situated in a special
seating in the block rinner of the comnznder's cover, and the btrushes
~re on the inside of the turret cover in line with the terminal switch
tlock.

(4) Button 205~K, built into the let Lindle of the tank commander's
cizhting insirument enuiles tle tanl coaninder to switch on the
electric drive.

(e) Locking gear of the hand drivs of ‘he wurret~rotating mechunism,
encuring that the tank comm:nder cannot Switch on the elactric drive
while the sunner is operaling the wworet oo tuting hand drive.

The lLiund drive lockin, gear coniiste ol w ¢.ontect ring and oruskes,
situcted on the crank: case of the rotuting, mecuwnisn and is electrically
comected: from one side wish thn TIU=7y writsling on the electric
motor, and from tle other sile with tLu novia, cuntact of the rutating
mecnanism, giving "mass" to the ring.

ien the hund traverse io orcrating, »~re: urs on tle 2e- 5f tho handle of
tie rctating mechanism disconncets the motor I =%L “ron 4o rotwting mechanism
and simultaneously with tLis {he movable centact breaks cuntuct with the contact
ring (the "mass" is disconn:cted from the wi.ole uvlectric driva),

(f' The cun cormunder's signal lunp 15 sit. .tel on Tul=Dte 22,

(3) The fuel supply tumbler on the tank communder'. Lutton, is cituated on
.. turret cuver teliinl! the tank commander,

The supply of the power circuits of the electric lIrive is from the si.fety
fuse 2504 in tle accumulator protection block through VIKU sud filter FG=-57 in
the turret,. The supply Tor the controlling circuits of the electric drive
comes from fuse No., 2 on 204 in the turret panel,

III. Order of operation of tie electric
drive and commander's control gysten

"o Befcre starting the electric drive, release turret catches znd ensure that
there is no obstacle to rotation (turn the turret by means of the hand drive
for 30 to 4O thousandths).

2. ‘larn people in the tank of the intention to rotate the turret,

3 To direct the electric drive from the position of the gun cormander, press
by hand the lever of the conircller (i3-4).handle and turn the handle in the
direction to which the turret must be turned. The speed of rotation of the O0X1-HUM
turret inc i i < i : ) [
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.. ' A emooth increase in the speed of rotation of the turret is effected when the
eontroller handle is turmed to an angle of up to 40°. If the bandle is turned
to a great angls causes a swifch of the motor MPB-54 to supply from the
accumulator battery and from this the speed of rotation of the turret rises
sharply to the maximum.

.Page 106

Le To control by the electric drive from the tank commander's position.connect
(switch on) the commander‘'s control tumbler-switch, release catches on the
commander's hatch and turn, directing the sighting instrument on to the target.
Keeping the sighting instrument on the target, press the tank commender's button.
When the turret stops, release the button. : .

To obtain electric braking of the turret when the gun is going for the target,
when controlling by electric drive from tke tank commander's position, the lever
of the controller handle must be relesased, while the handle of controller KB-L
must be in a neutral position,

GUNNER! When the signal lamp goes on, situated_én "PSh", immediately
ceage controlling by electric drive and hand drive the rotation of the turret.

5. On completing the operation, disconnect the commander's control tumbler-
switch and fasten the commander's hatch. In doing this the roller of the
terminal switoh block handle PC-3, having rolled around the copying (?)
installation wmust enter the radial recess of the copying installation., If the
handle roller does not enter the recess mentioned then release the catches of
the hatch cover, turn to one side and the other on & small angle in a relatively
neutral position and then re-fasten the hatch catches. - -

After this the handle (laver?) roller will certainly enter the copier
copying device recess.

6, When dismantling the terminal switch block PC-3 and in its subsequent assembly,
it is essential to carry out the following:

When the cover of the commander's hatoh is fastened up the rcller of the
terminal switch block must be in the radial recesas of the copying devics with
a clearance of 0,2 to 0.5mm between the side walls of the copying device recess
and the rcller. The clearance is adjusted by moving the bracket (arm?) of
the terminal switch block.

In this connection the size of the angle of insensitivity of the commander's

control must be within the bounds of 6.8 to 10.2mm in linear measurement, measured
Puge 107 on the internal surfaces of the runner of the commander's hatch., The size of

angle of insensivity of the commander's control is adjusted by measuring the

gap between the cog (cem) on the lever of the terminal switch block and the rollers

of the rods of the terminal switch by screwing or unscrewing these rods or adjusting

washers between the fastening clamps of the terminal switches and brackeis, to

which they are fastened.

COMMENT: By angle of insensitivity is meant the angle of turm-of the:
commander's hatch cover in one or the other direction from the original
position (the hatch being fastened) until the moment of contact of one
or snother of the terminal switches. The moment of contact (switching on?)
of the terminal switch is determined by the commencement of rotation of the

turret. .
Structure and operation of the locking device
of the Electric drive from the driver's hatch
1.  Purpese

The locking device of the electric drive from the driver's hatch is designed
$o oxclude the possibility of the turret being rotated by the electric drive
while the driver's hatch is open.

2. Structure and Operation

The lock of the electric drive from the driver's hatch is effected by
bresking minus (negative?) oircuit of the electric drive with the help of awitch

SECRET /PC=3
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PC-3, positioned on the. socket of the mechanism for closing the hatch and
a special copying device (?) welded to the bracket closing the hatch.

When the driver's hatch is closed, the rod of the switch PC-3 is to be
pressed out by the copying device (?) to its extreme upper position, In
this position the minus (negative?) circuit of the electric drive is closed
which ensures the possibility of rotating the turret by the electric drive.

When the driver's hatch is open the rod of the switch is the extreme lower
rage 108 position the minus (negative) circuit of the electric drive is disconnected and
rotation of the turret by means of the electric drive is impossible.

COMMENT: On the removal and subsequent replacement of switch PS-3, it is
essential to position the switch in such a way that when the hatch is open
the clecrance between the switch roller and the face of the socket nut is

3 to Lmm,

V. Maintenance of the Electric Drive

REARIBER ) Only careful maintenunce of the electric drive w7ill ensure
its effective operation. )

1. Regulurly check the effectiveness of the electric drive assembly fixtures
and connecting leads and, if necessary, tighten up.

2. Regularly clean dust, dirt and oil from the elsctric drive assembly.

3. ~fter every 100 hours of use inspect the commutator and brushes of motor
UPB-54 and motor generator :B-34 and, if necessary, blow throuzh the collector
and brushes (with bellows).

Should the collector be dirty, rub it with a clean rag lightly damped in
benzine; 1if the collector is b:dly scorched clean it with sandpaper (,luss paper?’
No. 00 and then rub it witi. « rag Jamped in benzins.

L. Regulurly clean dirt, dust and oil from contact rings and brushes in the
commander's hatch and in the turret rotating mechanism.

9 It is fortidder fir t.e crew to open, dismantle znd adjust the electric
drive assembly.

The repair of faults in tl~ electric drive assembly must be carried out by
an experienced electrician.

S TAKE CarE O nICTIUL 2CRS! sxcept of extreme necessity do not switch on
the electric drive © . t.e cxn_ine is not vorling.

7. Unless esscnticl, dc nct ritate the turret during one process, more taan cne
full tum.

Page 109 Re,~:lating Driving Control

1. Adjustment of tl.e drive to tze fuel pump, a ccrrectly adjusted drive must
answer (meet) the fillowing reuuirements:

1. T“hen the pedal is pressed until the limiting (stop?) bolt reaches the
floor or in maximum reverse gear, with the hand throttle handle
providing additional feed, the engine running idle (without load?)
develops its maximum number of revolutions (2,000 to 2,200 revolutions
a minute)

2. JVhen the pedal is released and the hand throttle handle put into the
. forwvard (to the nose of the vehicle) position, the engine should
stall.

/The
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_ The‘adjusfment of the drive and the testing of the adjustment must be
done in the following way: -

1, = When fuel is being supplied to the maximum, i.e. when the pedals are
fully in play, the clearance between the rod lever of the fuel pump and
limiter (stbps on the pump itself must be from 0.1 to 0.2m, The pedal stop
bolt should rest against the floor at this point. The measuring of the
clearance is effected through the hatch on ?2ver?) the air cleaner (with the

"latter removed) with the help of a special gauge, @ontained in the individual

kit.

2, The movement of the amall arm of the movable lever, fixed to the face
surface of the engine crank case (from the transmission side) should be evenly
(to an exactitude of 2mm) divided to the left and to the right from the vertical
axis of its rotation,

3. When fuel is being supplied to the maximum the large arm of the lever fixed
on the left side sheet, should not move across more than 2mm beyond the vertical
axis of its rotation on the side of the nose of the vshicle,

The actual adjustment of the drive is done by changing the length of the
shalts with the help of the forks.on them. '

Page 110,

L. After final adjustment and testing it is essenticl to fix the shafts, and
split pins, grease the axes and hinge joints and confirm that the drive operates
easily (without sticking ). The Torks must be screw:d on the shafts at a length
not less than 12mm (testing i done by the openings in thue shafts).

II. Adjustment of tue drive to the main clutch

The adjustment must be cirried out in the following way:

1. The press(?) of the cluteh should be wi.iin the limits of 6.5 to 7.5mm
and is controlled by moving the cirrcier box in relation to the flange of the
socket cover of the primary shaft XPP.

- The free play of the longtitudiral shaft, going along the sile, should be
to 9mm and is adjusted by clanging its length.

PR Y] -~ 0

. The minimum peruicsible free nluy of the longtitudinal shaft is 3mm, With
& smaller amount of play it is necessary to remove tie pressure disc, and then
to remove one washer of tzicknoss of 0.5 mm from eauch pin of the mein clutch

spring.

I The tension of the serve grrings of components of the main clutch are

adjusted by tightening the .wuts on the links of the zervo springs in the
following order:

(a) Press the pedzl until it stops against tke forward sloping plate
and tighten tne servo spring (to the whole extent of the threads of
the links). If in coin. this the pedal returns unevenly (in
retarded fashion) to the limit presented by the screw in the initial
position, release the servo-spring until the point where uninhibited
return of the pedal is ovtained.

(b) Tighten the nut on the link to the limit.

III.  Adjustmer LR

When full engagement and correct neutral positioning of any gear takes place,
when link carriers are switched, the indicator arrcws on the switch shafte of
the boxes (shafts of the bYox switches?) wust coincide with the graduation lines
on the crank case boxes, determining the neuiral or connected "at speed', position
of the drive. B :

Adjustient and tegti

An error (shortage?) of position engagement, of up to 1.5mm, is only
permissible in first speed and in reverse gear.

If the arrows do not coincide with graduation lines on the crank case,
which indicates that the gear is not properly positioned, it is necessary tc

SECRET f ehange
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With a correctly adjusted crank (1ink?) lock, the latter may occupy the
following two positions:

(a) The cable handle not being pressed to the lever - the crank lock is
overlapped (covered?) by the locator catch.

(b) The cable handle being pressed to the lever - the crank lock is
turned and the apertures in the lock coincides with locator catches.
If the checking mechanism of the crank has become maladjusted = it
is essential to change the tension of the cable, screwing or unscrewing
the regulating bolt on the crank case,

If the cable has become very stretched - it must be shortened.

IV. Adjustment of control gears of planetary
rotating mechanism and brakes

Correct adjustment of control gears is ensured by:

1. Absence of contact between brake linings and drums when the driving (gear)
levers are in the initial (starting?) positiens.

2. Precise locatien of driving (gear?) levers in the first position, correspond-
ing to braking of the small drum. In this, there must be a clearance of 4 to 5S5mm
between the lever roller of the small drake and the recess of the distributor cam,
while the lever roller of the locking clutch must enter the lune (socket) of the
distributor cam, which corresponds to the full disengagement of the clutch. The
axis play of the movable cup of the clutch is 3.3 to Smm, and in this the large
stopping drum must be released (unbraked).

The springs should closely stretch the small brake lining on the drum.

3., In the second positien of the gear lever the large stopping drum is
tightened, and small drum is released.

Lo The return of the driver's lever from second to first position should be
effected by means of a light push of the hand on the lever. '

To regulate the driving gear it is essential to:

1. Disconnect the rear short driving shaft (rod?) of the locking clutch PMP
from the bridge lever and push it back by hand, in doing this the roller must

be closely pressed against the cam and the lever of the iransmission? (crossover?)
shaft flush with the adjusting bolt on the bracket. The free play (idling?)
which is obtained should be within the limits of 6 to 8mm., With free play of
less than 6om it is necessary to shorten the rod by screwing the forks; with
free play of more than 8mm, do the reverse.

After this, the rod must again be connected up with the laver.

2. Join the rear short shaft {rod?) of the small brake PP to the brake lever

by means of a fork, in doing this the 'small lever of the brake must be in the
lowest possible position while the PMP roller must be on the top of the distributor
cam. The clearance between the brake linings and drum must be between 0.8 to
2.5mm and is adjusted by the nut of the brake .lining tightening bolt. iiith a
taut small brake the clearance between the distributor cam and roller must be

4 %o Smnm, The aperture is, again, adjusted by the nut of the brake lining
tightening bolt.

The clearance between the roller and distributor cam must be measured with a
tightly stretched brake lining on the drum of the small brake while .the trans-
mission is moved.

The correctly regulated clearance between the roller and distributor cam
must be marked by arrows, put on the brake bracket.

Page 112

The coincidence of the arrows must correspond to a normal clearance of
L to Sum. The adjustment of the stopping brake is effected by the nut of the

/ti htening
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tightening bolt and io controlled in the.driver's section in the.genefal'play
of the shaft, wkich must be 135 to 150mm.

Vith a correctly adjusted drive when the parking brake is pressed both
linings tighten simultaneously (i.e. the movement of the brake linings begins
simultaneously). , .

DRIVER! 1. Check the clearance between brake linings and drums in good
time - by this you will ensure easy and effective driving of the tank,

2. If the pedal of the main clutch is caught (does not return
to the original position) quickly release the servo spring,

SPECIAL APFLIANICES AND INSTRUCTIONS FOR USE

Equipment

Appliance for dismantling gun system DIO=T (fig 13)
sorging principles and rules for use

I. Ceneral description

Vith the belp ol the appliance in auestion the gystem can, in cuse of
rnecessity, be changed withou: removin_ the turret.

The dismantling und assombly of the system without ramoving; the turret
is made possible because the stern portion of the turret is raised %o an
extent necessary for creating the aprropriate distance botween the turret and
decking. The nosc portion of thae turret remains, at this time, in its position,
rotating only around a special joint (28.273sb~2 and 28.27hsb-2;, which is part of
the appliance. The raised rortion of the turret iz held in a tilted position
by two bars (20.259sb=1 and 28.270sb-1), the lower ends of whick are joined
by hinges to the roof of the body, while the upper ends are propped against the
stern of the turret.

#hen rolling out the gun system is stacked on a metal shest (28.72&),
moving on four tubeercllers (28.723-1), which in their turn Tun on two beams
(284725), laid along the body. The raising of the stern portion of the
turret can be effected by any transport-hoisting crane with a hoisting capacity
of not less than 5 tons.

II. Asgsembly.of the applianca. Raising of the turret.
Dismantling and removing tre gun Syoiem,

The work of assembling the appliance and dismantling the jun system is
conducted in the following order:

1. Before setting up the appliance, removes
(a) The file (saw?) from the roof sheeting beneath the turret.
(b) The Lour plugs on tlie roof of the hull (to the right of the driver's
hatch, the apertures of which are used fitting struts (?) (28,273sbm2
and 2842748b-2.)

Paje 115: Sketch: Appliance for Rolling Out (Removing) the System

cae 116,
(¢) Armoured mask (7?)
(d) Unscrew the six fixing bolts of tre lower turret ring {the bolts are

used for fixing the strut brackets to the walls of the turret
emwbrasures).

/2.
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2. Position the struts 28,273sb-2 and 28,2745b=2 in fromt of the turret (four
bolts for fastening are contained in the company kit),

3+ Remove the remaining bolts fastening the turret ring to the body of tke
vehicle,

COMMENT: The bolts which are removed are to be numbered so that on assembly
they will return to theéir own positions.

Le Remove tl.e gun system aiming sight from its bracket.

e Remove from the turret tke tarpaulin covering the machine and the driver's
shield. :

B Remove the co-ax machine gun {the removal of the machine gun's bracket
is not essential).

T. Remove the shields whick protect from the penetration of lead spray.

8. Remove the switch (disconnecting) lead of starter VS-11 and tension rclay
RT"9. -

9. Disconnect the lecds from the system, Disconnect the lower leads VKU,
10, Remove all ammunition to be found in the turret,

11, Unscrew the fastening bolts of the forward sectors of the runner guards,
one by one, to the right and left from the system.

12. Remove the convertor.

13. Remove tae hoisting mechanism of the srstem (whon remeoving the mechanism
it is essential to ensure that washers :re not lost).

COMMENT ¢ To ensure the removal bf the hoisting mechanism it is essential
to remove in advance: the controller, the starter switch device with (from)
bracket and motor generator.

14. Remove tlie system's compensatory mechonism (springs
Yy I £S)y
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15. Remove seat brackets: the gunner's commander's and loader's.

16. Remove and extract from the turret zll tiat whick might hinler the rolling
out of the gun system, Unscrew the fastening bolts ¢f the two hatches(situatedon
the floorbottom?of the cupola) and remove the cover,

17. Remove the fastening bolts of the pivot axis and move out the bushes leaving
10 to 15mm of the body of the bushes in the bracket of the system.,

"COMMENT: It is not essential to ensure the strict consecutive seruence
of the tasks in point 4 to point 17 inclusive.

18, Raise the turret by tu.e rear hooks (on the turret) to a height of 150 to
200mn to allow for the removal of the six bolts in the decking over the motor
and the placing of a rod and slabs (bricks? blocks?) to the right and to the
left on the cover over the motor. (The six bolts For fixing the slabs to the
decking are contained in the company kit).

In conducting this operation it is essential to place under the bcttom of
the turret two logs of 150 to 200 in diameter(?) and a length of 500mm.

COMMENT: In raising the turret the hoisting cables should be arranged so
taat they do not bend the bracket on which the D Sh K is installed (the
D Sh K store bracket?) whilst on the move. 50X1-HUM
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19. Raise the turret to an angle of 25 degrees and put the right and left rod
in place. Thé ends of the rods to be put into the hateh apertures, situated |
on the bottom of the cupola and fasten every rod with bolts as in fig. 13.-

The effectiveness of the fixing of the turret by these devices to be tested
by rocking the turret on the gun barrel with 8lizhtly eased hoisting cables,
‘A skewing of the turret is not allowed.

20.. Lay out the floor (the bridging) in the following way: lay out two beams
(28.725), joined together by two couplings (28,2368b)., Beneath the beams lay
wooden planks-linings (ds shown on the sketch),. .

Lay four tube-rollers (28.723-1) on the rollers, and on these place the
metzl sheet (28,724).

Page 118

21, PRaise the system by the barrel and wind it fuliy until the shield of the
System comes up aguinst the supporting sheet, and then lay the wooden linings
(buffers?) between the supporting sheet and the shield (see sketch).

22. TRaise the system by the buivel and remove from the bushes the pivot axes
(knock out the bushes).

23. Carefully roll out the system, According to the distance the system
emerges from under tiae supporting sheet the last tube roller should be removed and
transpositioned, When the gun system is'being removed'the vehicle may be moved slowly
in first speed zgear? .
CQRLENT: On fig. 13, the folling out of the gun~-system is shown with
the use of) the shield and cartridge cese-collector. The pun-systen
may be removed without the siield and cartridge case collector.

IiI. The Assemblingz of the gun system

The wors is dene in the fullowing order:
1. The system is put on tue wooden lirings, set out to cize - 180mm on the
supporting sheet wad iz rclled under the turret until the pivot axes of the
system coincide with the pivct axes on ihe turret bracket.

When assewbling, as uith itomentling, the tube-rollers are transpesitioned.

The rolliag in is denoe with Se help of hoisting tackle or the slow movoment
oi *' . vehicle in reverss gear mzv ba used.
& N

2. Raise the gun-syotem by the berrel, by menipulation (?) arrange the bushes
of tle pivot axes. ~Crew up ile bolts and split pin them.

3.  Bemove the flooring (bridging).

L. Remove tlie upper fixing bolts of the rods to¢ the floor of the cupola, Raise
the turret, remove the right and left rods and tlocks.

Page 119

5. Positien the six fixin. bol%s of the cover over the motor (engine?).

o

D Slowly lower the turret, at the same time two persons inside the vehicle must
observe and ensure that the threcded apertures in the lower turret ring meet the
apertures in the roof of the budzy.

To simplify this task use is made of the conieal part of %he pawl (roa?)
intended for joining tae sections of caternillar tracks,
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The apertures in the lower turret-r{nz in the speci?igera %gs”iccion of the
turret, must coincide with (any?) two of the apertures in the roof of the body,
8ituated at a distance of 500mm near the engine guard. .

7. Place two fixing boltq of the lower turret ring in the central apertures,
and then all the remainder, tighten the bolts fully and then split pin them.

8. Remove the right and left struts: 28.273sb~2 and 28.2748b-2.

In the apertures of the four bolts fastening the struts to the body roof,
place four plugs.

9. Conduct a full assembly in side and outside the vehicle in any desired order.

CQIMENTS: 1. In fitting the old gun-system it is essential to replace
all previous washers on the elevating mechanism.

2, After fitting the gun-system it is necessary to test the
sight and bracket of the co-ax machine gun on a target.

-The supply and replenishment of the system DIO-T with fluids and air (is effected
with?) pump 52 and 035 (pump NVG see fig. 39). Pump 52 and 035 for supply and
replenishment of the DIO-T system are placed in position on the hatch covers
of the forward fuel tank. To position the pumps it is necessary to unscrew both bolts
used for fastening the cover, then remove the hatch cover of the forward fuel
tank, The bolts which have been removed to be used for fixing the bracket of
the pump item 54-28 1050 (see fig 39).

Page 120

In the reinforced control (guiding?) bracket set pump 52 and 035, Join the
hoses: All the necessary tasks with the system and the pump to be carried out
according to the instructions given with every pump. The instructions are
contained in the box where the pump is stored. °

COMMENT: The pump and bracket are contained in the operational kit.

The Engine
Changing the Exhaust Pipe and packing the exhaust.

To ensure access to the exhaust pipes when dismantling them it is necessary to:

1. Remove the cover on the radiator, the radiator and the cover on the engine
(the fluid from the cooling system to be removed in advance).

2. Remove the ventilator of the combat section together with the bracket and
0il radiator (it is not necessary to remove the o0il from the oil system).

COMMENT: When measuring the exhaust packing without dismantling the
exhaust pipe the engine cover and water radiator need not be removed.

I. Dismantling the exhaust pipe anq exhaust packing
1. Remove the durite (?) hoses which join up the ejection pipes.
2. Remove the exhaust packiné from between the manifold and the exhaust pips.
3. Remove the exhaust pipes and carefully clean the flanges on the side and

the exhaust collectors, and also the flanges of the exhaust pipes if the latter
are to be replaced - removing soot and carbon deposit,

/11,
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1I1. Fitting the Exhaust Pipes

1,  Fit the exhaust pipes with a copﬁez\-éabesﬁoq lining (washer?) to the side,

Sohkami?

by means of the upper flange.

2, Pix device 28,2,58b on the lower flange of the exhaust pipe, as shown in
fig. 14 and then by packing washers between the ‘claws of the exhaust pipe and
ee- -... on the side for fastening them, and also placing two copper-asbestos
linings (Washers?) between the side and upper flange of the exhaust pipe,
achieve parallelity of the lower flange of the exhaust pipe with the manifold
flange. A curving of not more than 1.5mm, after the bolts have been fully
tightened, is permitted. Under ome claw of the exhaust pipe it ie permissible
to place not more than 3 washers of 1 to Jmm thickness.

- COMMENT: In fitting new pipes the gap in the fastening claws of exhaust
‘ pipes may be sam (down?) to 2.2m and the gaps (apertures?) in
the upper flanges to 1mm. :

III. Exhhust Packing (£ig. 15 and 16)

1. Place the packing ring 06.057 and flange 06.085-2 on the bush 06,0591
(previously setting the ring catch (lock?) in the opposite direction).

To ensure that the flange 06.,085-2 is aligned in relation to the bush
06.059-1 (ensuring that the clearance "a" on fig. 16 is not less than 1.5mm) it
is recomnended that a cardboard strip of 1.8 to 2um be laid on.

2. The packing of the asbestos string to be carried out in accordance with the
gketch on fig. 15. In doing this the asbestos cord is to be wound on to item
06,0591 in even, circular turns. The asbestos cord must be dry and olean,

The amount of cords 60 to 70 grams, its dismeter: 4-6mm. The tightening of
the nuts, with the pressure on the asbestos of a supplementary flange is to be
done in an orderly and even manner without allowing any bends., After the
asbestos has been pressed in, remove the supplementary flange and washer 06.,22sb
and adjust the asbestos in such a way that it evenly fills the whole space of
tre recess in the flange and does not intrude on to the face of the flange.

To remove gaps it is permissible to f£ill them with asbestos cord. After
adjustment the asbestos must again be pressed in the same mamner.

Page 123: Sketch: Packing Asbestos cord during Exhaust
Pucking

Page 1241 Sketch: The Joining of the Exhaust Pipe with the

Exhaust manifold

Page 1 22;

To remove the possibility of distortion in the components it is advisable,
during the second "pressing" to change over the two washers 06.228b (the upper one
to be put in the place of the lower). After the second pressing of the asbestos
remove the supplementary flange, the weshers 06.228b and one upper, copper washer
06,086=2, The remaining copper washer must be approximately level with the
surface of the flange and the asbeatos must protrude above the surface of the
flange for 1 to 2.5mm, as is shown in fig. 15.

COMMENT: When tighteniﬁg the bolts, to avoid possible constrdstion of .
the flanges (06.085-2) with the bushes (06.059-1) ‘it is necessary .
_periodically to pres® the flange. down on the bush.

JIv.
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IV. The arrangement of padRih# HHL e¥haliot HVile machine (fig, 16)

1. Assemble two copper-asbestos gaskets 06.15sb-1 and fix the exhaust packing,
in assembly, to the flange of the exhaust pipe. (Clearance "S" must not be less
than 2m in any place in the circumferenca).

2. Position regulating (adjusting?) washer 06,090 with the copper asbestos
washers (lining?) in such a way that the catches (scarves) (folded ribs (?)) oz
the washers are directed towards the side. Position and tighten the fixing
bolts of the exhaust packing to the flange of the exhaust colleotor., The
tightening of the bolts to be carried out gradually and evenly, to the full, over
the arean?circumference?).

3e Remove the cardboard strip (if centreing has been carried out by cardboard)
and with wire $1.5 to 1.6mn check clearance "a"., The wire must go through the
whole circumference,

COMMENT: If necessary, clearance "C"(=S) is checked in the following way.
The exhaust packing, with.ut copper-asbestos washers 06,23ab is
held by bolts with washer 06.03-0 tc the flange of the collactor
with bent wire $2mm. Clearance "C" is measured. The wire
Page 126 must go freely through to the whole circumferonco. Tt i
advisable to place a standing (?) protruding (?) setting (?) zing -
06.105 on the end of bush -06,059-1 as 18 shé¥m.ia fig. 164 If the
Note: Setting ring (?) rubber setier (washer?) is:of less than 3mn thickness cardboard to
seems from be put undér the setter (?). 'In making item 06.105 from ¢ardboard,
context to be the:latter.is to De'put on'the.bush en whiting (white lead). In
a rubber washer fitting item 06.105.clearance "C" is not subject to control (?)

V. Fitting removed components and turning over
of engine

After completion of the fitting of the exhaust the components which have
bean removed are to be replaced and the engine turned over.

The turning over of the engine is to be dome in all its performances, the
first 10 to 15 minutes on minimum revolutions. There should be no flow of
unrefined (crude) fuel or bursting out of gases from bencath the washers and
packing (gasket?) rings.

COMMENT: 1. #hen replacing components, previously on the machine, they
. must be carefully washed in gas oil or kerosine and wiped
with a rag. In fitting new components they should be
cleaned of the preserving lubricants on them.

2. Copper-asbestos linings (washers?) must all be changed for new
ones.

Page 127 Replenishment of the system with water, 0il and fuel

1. Replenishment with water

1. The replenishment of the cooling system is to be conducted through a special
funnel with sieve carried in the tank's ZIP. In doing this the vehicle must be
positioned horizontally (to the eye).

2. For the replenishment of the cooling system it is advisable to use clean,
fresh water (tap, rain or river). The total amount of water which goes into

the cooling system consists of about 80 litres. Mechanical adulterations,
contained in the water, obstruct the pipes, radiators and engine cylinder linings
and lead to local over heating.

/Salic
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Salic adulterations facilitate the development of scale, impair heat
circulation and.cause overheating of the engina. )

3. It is recommended that water be added to the 000ling system and not
changed entirely, ‘ : '

L} Replenishment . with unheated water to take rlace down to an air temperature
of +5 degrees centigrade. '

5 The replenishment of the cooling system in winter conditions (with an air
temperature of less than +5 degrees centigrade) to be carried out in accordance
with section "Use of the Heating System" in these instructions.

6o REMFMBER! In the summer operational period the replenishment of the

cooling system and its draining is to be carried out with the heater disconnecting
tap on.  After replenishing the system the tap handle is to be turned to.the
"off" position.

T. After replenishment of the cooling system in the summer period it is
essential to turn over the engine for three minutes, after which the system should
be topped up.

With a fully replenished system the level of water in the filler throat
(opening?) must reach the beginning of the threads for the plug.

Page 128 . II. Replenisbment with Oil

1. The replenishmeht of oil in the tank is effected through a meshed filter in
the filling opening of the tank with the help of a special funnel, supplied in
the ZIP.

2. For replenishment of the oil systém in winter and summer use different types
of lubricant according to Section VI: "List of fuel-lubricent materials of
special fluidity. used in a-tank", of this instruction,

3. The replenishment of the oil syetem must be carried out only with clean
and laboratory tested oil from a sealed container.

Dirt which finds its way into the ¢il system causes increased wear of the
engine parts and premature defectiveness.

0il to be poured into the oil tank to the level of the red mark on the
gauge, which is equivalent to 60 liires, :

The checking of the o0il level in the tank to be carried out witk a full
0il system. For this the esa:.ine should be runm, preliminarily, for 3 minutes,
If necessary, after running tne engine the oil in the tank should be topped up
or drained.

Measuring with the gauge tc be conducted in such s manner that the gauge
touches the forward wall of the 0il tank and maintains an approximately vertical
position (see fig. 1a).

L. In winter conditions, i.e, with air temperatures of less than plus 5 degrees

centigrade, the oil tank is to be replenished with 0il heated to a temperature of
plus 80 to 90 degrees centrigade.

IIT. Beplenishment with fuel

The replenishing pump, as a basic official item, is intended for the rapid
replenishment of cil tanks with simultaneous filtration of the fuel through a
silk linen (gausze cloth?), The replenishing pump is situated in a special box
situated on the right shelf of .the tank.

/Paﬁe 1251
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checking oil level in oil tank

Page 130 Maintenance of Air Cleaners
1. Cleaning of air cleaners to be carried out after every 1,000 kilometrss of

running of the tank.

In winter conditions, when there is snow on the ground the cleaning of air
cleaners need not be carried out.

2. The air cleaner cassettes are to be washed in clean diesel fuel in a special
little bath contained in the operational kit.

The cassettes may be washed in any clean container, holding a sufficient
quantity of diesel fuel.

3. In the servicing of the air cleaner it is essential to act in the following
way:

(a) Unscrew the clamping nuts for a few turns, remove the cover of the air
cleaners

{b) Unscrew the casseétte fastening bolts for a few turns, remove the
cassette fixing bars;

(¢) Remove cassette(s?);

(d) Clean dirt from the internal surface of the air cleaner head and
cover and wipe with dry clean waste rag or clothj

Do not allow waste rag, cloth or other extraneous articles to fall into
the trough of the air cleaner;

(a) Al1 felt washers (linings) to be curefully cleaned of dust and dirt
and greased with lubricant USs~2 (see list G.S.M.)j

(£) Each cassette to be washed separately and carefully in diesel fuel.
During the washing process the diesel fuel is to. be changed.

If compressed air is availatle it iz advisable to blow over (through?) the
casettes after washing.

Page 131

(g) After washing, the lower zassette is to be impregnated with diesel
fuel and the upper and mi..le cassettes with oil MT-15P. After
washing allow surplus oil to run off,

COMMENT : To increase the speed of the process of running off the oil
it is essential:

1. That the 0il be heated to its greatest temperature and
also that the flowing off process be conducted in a
high air temperature.

2. With a temperature of the surrounding air of plus 15 to
" 20 degrees centigrade the period taken for oil to flow
off, depending on its own temperature, will be as follows:

Temperature of Heated 0il in degrees +60°¢C +80°C +100°C

Time taken, in hours, for oil to flow off 2 1.5 0.5

SECRET 50X1-HUM
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3e Position the cassette at an angle of approximately 45 to 60 degs.

(n) The cassettes, prepared as above, to be placed in the air cleaner
and fastened with fixing bars. The oppasite ends of each bar
should enter the pockets at approximately the same size. Before
fitting the casette it is essential to check the correctness of
seating of all packing washers (linings) in their seats.

(1) PFit the cover and tighten it fully to the head (cap) of the air
cleaner, tightening the clamping nuts,

Starting the engine in summer

Before starting the engine its readiness for starting should be verified.
This should be done in the following sequence: '

Page 132

1. Check the level of fuel, o0il and water.

2. Ensure that there are no leaks in the fuel, oil and water pipe joints of
the machine and engine. Also check the free-mcvement of levers {arms?),

joined to the casing (?) of the fuel pump.

3 Check the air pressure in the cylinders which, in summer must be not less
than 40 atm.

L. Cheok the junction of the suction collectors with the air cleaner.

5. Do not start the engine until all faults and defects have been corrected.

6. The engine may be started by two independently operating metheds: by
slectric starter (motor) or by an air starting device. The basic starter
fitting is the eleotric starter. The air starting device is a reserve

method.
Page 133, 1. Starting by weans of the Electric Starter
1. Ensure that the xmnob of the hand control for fuel supply is positioned

for disconnection of supply.
2. dngage the switch of the "mass”.

3. Place the handle of the fuel distributor tap in the operating position,
connaecting up any group of fuel tanks. In the first instance, exhaust the
external fuel tanks.

TR Release air from the fuel system, To do this it is necessary (having
opened for 5 to 10 seconds the air outlet tar situated on the cross beam of
the body) to pump thae fuel with the hand pump.

5. By brief (3 tc 5 gecond) periods of pressure on the button of the electric
0il pump, create a pressure oil in the system of not less than 3 atm. Then
release the button and for 3 to 5 seconds press simultanecusly on the electric
oil pump and starter, in this way rotating the crank shaft a few times with
supplying fuel.

REMEMBER! The electric oil pump may be held in the engaged position
for not more than one minute.

6. Confirm that the XPP crank is in the neutral position.

T. Press the main clutch pedal to the full.

8. Put the fuel supply pedal into a half-pressed position.

9. Press the electric starter button for 2 to 3 seconds.

10. As scon as the engine starts, release the electric starter button and smoothly

release the main clutch pedal. /11,
SECRET
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~ 17. Esvaplish the minimum steady revolution of idling (700 to 800 revs per
minute) and fix the position of the fuel supply pedal by the hand throttleS0X1-HUM

Page 12&

Immediately after starting it is not advieable to allow the engine to
develop more than 700 to 800 revs per minute.

12, With an air temperature of less than plus 5 dgs centigrade it is forbidden
to start an engine which has been standing, without prior pre-heating.

II. Starting by means of the Air Starter Device

1. Make preparations for starting as is described in lines above, 1, 3, 4, 5,
6y 7y 8 para I ("Starting by means of the Electric Starter"),

2. Open the air cylinder valve.
3. Quickly open the by-pass (passage?) tap.

4. As soon as the engine starts, shut the by-pass tap and cylinder valve and
smoothly release the main cluteh pedal,

During the period of air passage the air pressure reaching the air
distributor must not be more than 90 atm and not less than LO atm,

Se Stop the engine, as described above in points 11 and 12 of para I "Starting
by means of the Electric Starter".

III. VWarming-up the Engine

1. After starting it is necessary ito follew the instrument readings.

In the first minutes of engine running the oil pressure is ususlly
appreciably higher (particularly in winter)ihan after warming-up.

After starting, the 0il pressure must be not luoss than 2 atm on minimum
steady rotation. If the instrumentis show an insufficient oil rressure, the
engine must at once be stopped and the cause ascertained.

2. After starting the engine should be well warmed up so that the water and
0il should heat to the appropriate temperatures.

Page 1

3. The warming-up of the ongine after starting should be done sradually and
steadily in free running (idling) at a rate of 700 to 800 revs a minute, with
a gradual stepping-up tc 1200 to 1500 revs a minute until the temperature of
the outflowing oil and water reaches plus LO degrses centigrade, vWhen this
temperature has been reached the vehicle may be put into motion in low sears,

The engine may be loaded (?) only after it has been warmed up.

The engine is considered warmed-up and ready for normal use in all gears
when the temperature of outflowing water and oil is plus 55 degrees centigrade.

Le The starting of the engine in winter conditions must be done in full
conformity with the instructions in section: "Use of the pre-heating system" in
this instruction.

Page 136. X. Adjusting the co—ax mounting for normal fire (combat?)
with the aid of a control-testing target (without ranging fire)

With the aid of a control-testing target only those machine guns can be
adjusted for normal fire (combat?) as have in their log books ? a control-testing
co-ordinate. The order of adjusting is as follows:

/1.
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1. ‘At a distance of 4O metres from the muzzle opening of the machine gunb
-place a board with orossings marked on it in accordance with the control=-
testing co-ordinates,

2. With the aid of the aiming mechanism co-relate the cantral square of the
sight T Sh with the square on the board

3. Conduot observation through the T Ku P (Cold Ranging Pipe) situated on
‘the barrel bore of the machine gun (or through the barrel bore) and if
the crossings of the T Kh P coincide with the crossings on the board
then the machine gun is in a condition, adjusted to normal firing (combat?),

If the crossings do not coincide then it is essential to adjust for the
co-relation of the crossings with the help of the testing mechanism of the machine

gun.

COMMENT:  When conducting observation through the machine gun barrel
(instead of the T Kh P) it is essential (without removing
the machine gun)to disconnect the plug joint, separate the
back plate and bolt, remove the moving parts of the machine
gun and plece in the cartridge chamber an empty cartridge
case with a small aperture in the centre of the cap. If,
when this is done, the crossings on the target are visible
in the centre of the barrel aperture . then the machine gun is
in a condition, adjusted for normal firing (combat?)., If
this is not so then it is necessary, with the aid of the
testing mechanism to adjust the machine gun in the direction
of the crossings on the target.

Page 137. XI. Adjustment of Anti-Aircraft Mountings D Sh K
for normal firing (combat?) with the aid of a control-
testing target (without ranging fire)

With the aid of a control-testing target only those machine guns can be adjusted
for normal fire (combat?) as have in their their log books a control-testing
co-ordinate. The order of adjusting is as follows:

1. At a distance of 40 metres from the muzzle opening of the machine gun place
a board with crossings marked on it in accordance with the control-testing
co~-ordinates.

2. In the barrel bore of the machine gun place a T Kh P (Cold Ranging Pipe)
and with the aid of the aiming mechanism co-relate the crossing on the T Kh P
with the crossing of the "D Sh K" on the board, after which the mounting is to
be locked.

3. If on looking through sisht X 10~T the crossing on the sight coincides with
the "K10-T" crossing on the board, then the machine gun is in a condltion,
adjusted for normal firing (combat?).

If the required co-relation is not obtained it is then necessary, with the
aid of the testing mechanism of sight "K10-T", to make the crossings coincide.

The term used here

mawka is however, more XII. Maintenance and Use of "BDSL-5" on the Vehicle
likely to be a
colloquialism of a chess pawn or 1. Purpose and brief description

draughts (checkers) pieca.

The fitting "BD Sh-5" (Large Smoke on the vehicle is designed for setting
up a smoke screen,

On the vehicle 2 smoke "dischargers" are fitted (see fig 33) on the stern
plate by the left and right sides of the body and the smoke outlet valve must
be directed to the rear., Each discharger is fixed on a bracket by two steel

/bands

w
[E:]
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o
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bands; having en adjusting screw, and a mechanical lock (catch?). The mechanical

lock (see fig 34) serves to eject the smoke discharging from the vehicle and is
{

brought into action by a cable, leading to a lever
fastened to the sides (left and right).

handle?) in the combat sectiom,

The lock consists of a body (frame?), pawls, rotating on an axis, a catch
to which is joined the cable, of a fabrie covering to protect the lock from dirt

and dust.

"BD Sh-5" is brought into action by the ignition of electric fuses screwed
into the discharger, by engaging a button positioned on the "BD Sh~5" panel

situated on the left side by the engine guard.

The right button ignites the right discharger and the ieft the left. The
branch boxes for the switching of the electric fuse leads of the "BD Sh 5" is

situated on brackets, to which the dischargers are fastened.
The plan of the electrical equipment of "BD Sh-5" is on fig. 23,

2. Action of the BD Sh-5

The setting up of a smoke screen is effected by ignition of the electric
fuse of the discharger on a moving or static vehicle or by dropping the ignited

discharger from the vehicle.

The ignition of the BD Sh=5 1s effected by the-gunner or the vehicle

commander by eagaging the button.

The smoke screen can be set ur simultaneously from bcth discharger or from

each one separately.

To drop the "BED Sh-5" from tlLe velhicle it is necessary to pull the cabdle

by means of the lever situated on the sides (right and left).

The dischargers on the right side is ejected by the gun loader, on the left

side - by ‘he gunner or commander.

3. Maintenance

(a) Before sétting up the "BD Sh=5, check the condition ¢{ the band with
(and?) screws and electric circuits, leading to the branch (junction?)

box of the 1D Sh-5".

The lock wnd .canclh box must be c.refully cleaned of dirt, snow

or ice,
{b) Check the workin. of ihe stop (catch?) and pawl.

When the stop is drawn out (?) the pawl should rotate freely on its

axis.

The action of the spring the catle from (?) the stop (cateh?) should return to

its original position. Wefcre aach journey it is essential to check the
effectiveness of the fastenin of the "B) Sh=5"

SECRET
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~instructions for Using the Divine {Preathing) Svit "TU-1"

I, Purpose of tie ("Hydromoveralls”) diving suit “TU-I",
The "TU~I" is mcant:

(a)  to pretect the éiver completely from the water and to create
favourable conCitions ror normal work urGer water;

(b) to protect the diver's body from the cooling influence of the
water;

(c)  to protect the diver frowm possible injuries by objects vhich
he might meet while vorking under water.

II, The Construction and Jiain Farts of the Iiving Suit ™fUeI”

The "TU=-I" is the main part of the light diving equinment.
I% consists of:=

(a) overalls with a helmet and face~-guard, rubker hoots
and cuffs 2000000000000 0ssosssetssccrssosnscsvccsses piETCE.

() TUDDEr DANdD seeeeeesececocrsssocesecrsvansasceass 2 DicCeS,
(c) three fingered TUbDET FLOVED 4essosossessevessonnos i picce,
(d)  TUDDET TTDIA8 oevransraresennncesnsoeannossanesenas 2 PiceCs.

\ - N . - . P < 2
(e) vag tor keep:mg and carrying the diving suit ...... 1 piece,
(ee Fig, Ko,4y.

The YU-I suit is maue of a special rubverized strong material, impervious
to air and water.

The other parts nanely: relret wit: face-mzrd, bands, gloves, braids,
valves are maae «f a speclal elastic rubber,

In the top front part of the "TU-I" suit a rubler ccllar (celled "Appendix")
is fixed, It seives to put on the suit.,

The slecves have itvbler .ufs which fit il tly roun” the diver’s wrists,

Should the diver bave %o wori in winter, or, in general, in low terperature
of the air and water 1ubber ;loves iiplit be glueuw to the sleeves.

In the suit's shonliers exces: air escave valves are fixed to daraw the air
out ot the suit.

Speciel patches are fixeC to tre cleeves ané trousers of the suit to protect
knees and elbows,

These serve to stren :then tl.ose nrris of #he overalls which are mostly exposed
to wear,

There are rubtber boots sblidly attached to the tottom of the suit's trousers,
These boots protect the diver's feet from vater, truises and other injuries whilse
he is under water, ‘

In order to keep the diver steady spucial lead insoles, each weighing up to
< Trgns may be put inside the boots. These lcad soles are not incluced in the
civing suit set.

The top part of' the suvit "TU~-1" consists of the helmet with face guars, made
of a special elastic rubber which insvlates % : diver's head,
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In the front part of this helmet-nask metal vinged glasses are mounted and
a charging point with nut is fixed, leading to the valve box of the breathing
apparatus, Inoide the helmet o mouthpicce is fixed to the end of the charging
point which the diver keeps in his mouth while breathing,

In the space adjoining aiver's ears the hel.ﬁet has rubber hemispherec with
excess air escape volves and serial canals connecting the hemisphcres with the
front part of the helmet,

The hemispheres and the canals are intcnded to adjust the air pressures in
the outer part of the ear, the nasopharyax and to protect diver's ear-drums from
excessive pressure a8 a rcoult of the iifference in air pressure,

IITI. Preparing viving Suit "TU-I" for use by Diver

It is essential to remember that a diver's acciuent free vorking depends to
a great extent on the proper preparation of the diving suit; therefore the
following basic rules should be observed:

(a) the diving suit must fit the diver's hei bt
?

(b) it must in any case be thorcughly incpected and tested; this refers
particularly to the seams, the material's cstate of repair nainly on
the spots of paximam wear (Knees, elbowo, groin, erm-pits). The
state of the excees air escape valves rust Le troroughly checked.

No rubber rougiening or other cefects of tiie air escape velves should
be alloveds their rubber rust clwnys be clean and elastic;

(¢) The mouthpiece anG the face-vuard must be carefully cleaned of cust
and dirt and disinfccted with alcohol.

IV. Laintcnance and Keepins of the Jiving Sult "U~l"

On completion of the diver's work his diving suit must be carefully clearcd
of mud, 8ilt, grease spots, etc. It is thererare recormended to wash the entire
suit with seap and fresh water, On the inside the heliret and boots only rre
washed,

Having thoroughly vashed tiie &ving suit one should hang it up in order to dry
it and leave it so until the dGiver's next descent under the water,

The wying o the suit should be done in a shady place. It is strictly
forbidden to keep these suits rear heating apparatus,

Tae plece waere divii, suits are kept should satisfy demands for keeping

rubber goods; npamely the temperature of the air should not fall below + 3° nor
rise above + 20° centigrade,
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1. Helmet with face-guard 2. Rubber hemispheres

3, Excess alr escape valves 4. Charging point

5. Glasses 6. Braid 7. Appendix 8. Elbow-prote ctors

9. Cuffs 10. Knee-protectoss 11. (Ankle)-boots

12. Rubber band. o 50X1-HUM
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